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(57) PecfjepaT: 

YcTpot^CTBO Ana xpoMaTorpacjDMHecKoro 
aHajikisa, ncnojibayeivioe Ana UMiviyHoaHajiMaoB, 
no3BOJifieT npoBOAHTb 6biCTpbie n VAO^Hbie 
aHajii/i3bi 6nonorMHecKM Ba>KHbix ahajinTOB n 
BbinojiHJ^Tb Heo6xoAMMbie 3KCTpaKL4MM in situ 6e3 
ncnojib30BaHH?i OTAe-nbhoro oSopyAOBaHna atij^ 
SKcrpaKi^MM. VcTpoMCTBO o^na^Bej UJUpOKl/IIVI 
AHHaMM-^ecKUM AnanaaoHOM m 3aLLJ,MLneHO or 

BnHflHMfl MaCTMl^ MJIM OKpaUJeHHblX KOMnOHSHTOB. 
B OAHOiJi M3 CjDOpM yCTpOMCTBO BKHJOMaeT B ceG?i 

nepBbiM npoTMBo6noK, coAep>KaLHnCi 30Hy 
npuroTOBJieHMFi o6pa3iJ,a, npMcnoco6jieHHyHD 
Ann nojiyHeHMfl MccjieAyeivioro o6pa3i4a, h 

BTOpOM npOTMBOSnOK, COAep>KaLJJ,l/IH 

xpoMarorpactDHHecKyfo cpeAy. FlepBbm m BTopow 
npoTHBoSnoKM Moryr 6biTb ycraHOBJieHbi Apyr 
npoTUB APyra c tgm, HTo6bi npuKnaAbiBaHweivi k 
xpoMarorpa^nMecKOM cpeAe 30Hbi 

npuroTOBJieHMfl oGpasi^a nepehecTH b nee 
MccneAyeMbiC^ oBpaaei^, npeAnomnTenbHO, 
KorAa ananuT o6Hapy>KiiBaeTCfl c noMou^bK) 
BMsyanbHO flereKTupyeMOM mstkh. flpyrne 

BapHBHTbl ycrpOMCTBa OTJlMHafOTCfl 

pacnojiojKeHneM 6noKOB c uejibio o6ecneHeHM5R 
onTMManbHoC^ xpoMaTorpac|Di/in p^Aa aHannTOB, 
a laioKe ocyiAecTBrieHMfl AByHanpaBneHHoC^ 
xpoMaTorpact)MM; nocneAyHDu^ne BapnaHibi 



OKa3biBafOTC?i noAXOA5^LU,HMM pjr\9] nposeASHM?! 
KOHKypeHTHbix MMMyHoaHanM30B. VKasaHHbie 
ycTpoMCTBa Moryr 6biTb BKJifOHeHbi b cociaB 
Ha6opoB ATifl aHajiMsa, raioKe pacKpbiTbi 

B03M0>KH0CTM l/ICnonb30BaHM^1 3THX yCTpOMCTB B 

TaKMX MeioAax anannsa, kbk cshabmh m 
KOHKypeHTHbiM. 10 c. M 25 3.n.c|D-nbi, 28 kin. 
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(54) DEVICE FOR CHROMATOGRAPHIC ANALYSIS FOR DETECTING AND/OR DETERMINING ANALYTE IN 
SAMPLE (VERSIONS) 



(57) Abstract: 

FIELD: analytical methods. SUBSTANCE: 
chromatographic analysis device designed for 
performing immunoassays permits to rapidly 
analyze biologically important analytes and 
to fulfill required extractions in situ with 
no use of special extraction equipment. 
Device has extended dynamic range and is 
protected against influence of particles and 
colored components. In one embodiment of 
invention, device compnses first 
counter-block containing sample-preparation 
zone appropriate for preparing test sample 
and second counter-block containing 
chromatographic medium. The first and second 
counter-blocks can be oppositely positioned 
so that, when sample-preparation zone is 
brought into contact with chromatographic 
medium, test sample is transferred into the 
latter. Analyte is preferably detected by 
means of visually detectable label. Other 
versions of device differ by arrangement of 
units ensuring optimal chromatography of a 
series of analytes and also bidirectional 
chromatography. Consequent versions proved 



to be appropriate for performing competitive 
immunoassays. EFFECT: enabled inclusion of 
device into a series of analytical kits, and 
possibility of using device in sandwich and 
competitive methods are evidenced. 
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3to M3o6peTeHMe Kacaercfl recT-nojiocoK, 
cny>KaLi4MX ahsr onpefleneHUfl xapaKrepucTHK 
oepaai^oB, yHMcf)Mi4npoBaHHbix KopnycoB m 
HaSopoB, BKntoHaHDLi^MX TecT-nonocKH m Kopnyca, 
a TaioKe MeioflOB onpeAeneHUfl xapaKTepucruK 
oGpaai^oB, b KOTopbix ncnonbayraTcn 3tm 
TecT-nonocKM m Kopnyca. 

CpeflM Gojibujoro KonM'^ecTBa 

aHajiMTMHecKMX CMcreM, npHweHneMbix Ann 
o6Hapy>KeHMfl h/mjim onpeAeneHMfl aHajiMTOB, b 

HaCTHOCTH, 6M0J10rMHeCKM Ba>KHblX aHariMTOB, 

cyu^ecTByioT cucTeMbi xpoMaTorpacfjMHecKoro 
aHajiHsa. AHanniaMU, nacTO iiccneflyeMbiMn c 

nOMOlAbK) TaKMX CMCieM, flBJIfllOTCfl: 

(1) ropMOHbi, TaKne KaK xopMOHHbii?i 
roHaflOTponnH MenoBeKa (hCG), '^acTO 
aHajiMSMpyeMbiil^ KaK MapKep 6epeMeHHOCTM 
HejioseKa; 

(2) aHTMreHbi, b HacTHOCTM aHTureHbi, 
cnei4Mc|3MHHbie k 6aKTepMajibHbiM m BkipycHbiM 
naroreHaM, laKUM KaK Streptococcus n Bi/ipyc 
renaiMTa, m naroreHaM npocreC^LUnx, Hanpniviep 
Giardia: 

(3) aHTHTSJia, b HacTHOCTH aHTMTena, 
MHAYL^MpoBaHHbie B peayjibTare kiHc()eKi4Mi/i 
naroreHaM M, raKMe KaK aHTmena k GaKrepuM 
Helicobacter pylori n k Bnpycy 
MMMyHOAec|DMi4MTa HenoBeKa (HIV); 

(4) Apyrne SejiKH, laKne KaK reMorrio6MH, 
HacTo aHajin3MpyeMbii?i npn onpefleneHMH 
cjDeKanbHOM CKpbiroM KpoBM - MHAMKaropa na 
paHHux ciaAMflx laKnx saSoneBaHnCi 
>KenyAOMHO-KmueMHoro rpaKia, KaK paK tojictoR 
kulukm; 

(5) cf^epivieHTbi, raKMe KaK 
acnapjaTaivi n HorpaHccl^epasa , 
naKTar-AernAporeHaaa, uneJlO'^Han cjDoccjDaTasa n 
rnyTaiviaTAerMAPoreHaaa, nacTO aHariMsnpyeMbie 

KaK MHAHKaiOpbl Cj:)M3M0J10rMHeCK0M CjDyHKL^MH M 

noBpe>KAeHHfi TKaHn; 

KaK TepaneBTMHecKoro 

KaK aHTHGnOTMKM, 

M npoTMBOcyAopo>KHbie 
HeaaKOHHbie JieKapcTsa, 
npMBOA^iLUMe k 3JioynoTpe6neHMK: mmm, raKne 
KaK KOKanH, repoMH m Mapuxyana; 

(7) BGLnecTBa, aarpasHfifOLAne OKpy>K:aK3iAyK) 
cpeAy. TaKne KaK necTML^MAbi i/i apoMaTHHecKne 
yrneBOAopoAbi, m 

(8) BMTaMMHbl. 

noAo6Hbie xpoMaTorpac|DMHecKMe cucTeivibi 
HacTO McnonbayHDTC5q Bpanaivin m ApyrnMM 
MeAMUUHCKMMH pa6oTHMKaMM f2^9] 6biCTporo 
ycTaHOBJieHMfl Anarnoaa m TepaneBTunecKoro 

MOHMTOpHHra COCTOflHMfl aAOpOBbfl M 

pa3Hoo6pa3Hbix 3a6oneBaHMi?i. Ohh TaK>Ke Bce 
MaiL^e npMMeHsqK)TC5q caMi/iMM nai^MeHTaMM An5R 
AOMaujHero MOHHTopuHra coctoahi/isr aAopoBbfl 
M 3a6ojieBaHMM. 

Haneonee SHaHUMbiMM cucreMaMM laKoro 
BMAa flBJiflioTCfl "TOHKOcnoC^Hbie" CMcreMbi, b 
KOTopbix pacTBOpMTejib ABM>KeTCfl Hepea TOHKyio 
M nnocKyKD cpeAy a6cop6eHTa. 

K Haneonee Ba>KHbiM nccneAOBaHMJiM, 
KOTopbie Moryr 6biTb BbinojiHeHbi c noMoiubfo 

TaKMX TOHKOCJloC^HblX CMCTeM, OTHOCflTCfl 

MMMyHO-ananMabi, KOTopbie aaBMCAT ot 
BaaMMOAeMCTBMfl Me>KAy aHTMrenoM mjim 
ranreHOM m cooTBeTCTByroLAUM aHTHTSJioM. OaKT 
McnojibaoBaHMfl MMMyHoaHajibiaoB KaK cnoco5a 
MccneAOBaHMfl HajiMHMfl m/mjim KonMHecTsa 
KHMHi/inecKM Ba>KHbix MoneKyn MaBecren y>Ke b 
TeneHne HeKOToporo epeMehM. Eme b 1956 roAy 
J.M. Singer AOKnaAbisa/i o6 McnonbaoBaHMM 
MeTOAa arrntoTMHauMM naxeKca, ocHOBaHHoro Ha 



(6) neKapcTsa 
AeC^CTBua, TaKne 
TpaHKBunnsaropbi 
cpeACTBa, laK n 
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MMMyHHOM OTBere, Ann o6Hapy>KeHMn c{)aKTopa, 
CBj^saHHoro c peBMajoMAHbiM apypkiTOM [1]. 

CpeAM xpoMarorpacpMHecKMX rexHUHecKMX 
npMeMOB, npMMehJieMbix BMecre c 
MMMyHoaHajiMaaMM, cyLAecTByer npoi4eAypa, 

M3BeCTHafl KaK MMMyHOXpOMaTOrpaCpMfl. 06bNH0 
B OCHOBe 3TOC^ TBXHMKM ne>KMT npMMeHeHMB 

o6Hapy>KMBafOLAero pearenra mjim HacTi/mbi, 
KOTopbie coeAMHehbi c aHTMienoM k 
MccneAyeMOM MoneKyjie c o^paaosaHMeM 
KOH-bioraTa. SareM 3tot KOH^bioraT cMeLUMBaroT c 
o6paaL^OM m, ecjin aHajiMSMpyeMa^i MoneKyna 
npMcyTCTByei b o6pa3L\e, to ahiMTejia, 
coeAi^HeHHbie c o6Hapy>KMBaK)LAMM pearenroM, 
CBflabiBaioTCfl c anariMaMpyeMOM MoneKynoM, 
TBM caMbiM yKaabiBafl na ee nanMHue. 
06Hapy>KMBaioiAMi;^ pearenr mjim MacTimy mo>kho 

MAeHTl/lc|DMI4MpOBaTb no OKpaCKe, MarHMTHbIM 

CBOMCTBaM, paAnoaKTHBHocTM, no 

cneL4MctiLiHecKoi^ peaKi4m/i c APyroM MoneKynoM 

MflM no APyrMM C|DH3MHeCKMM MJIM XMMMHeCKMM 

CBoC^CTBaM. B sasMCHMOCTM OT npupoAbi 
aHajiMSMpyeMoC^ MoneKyjibi m MccjieAyeMoro 
oGpasi^a ncnojibsyfOTCiR paariMHHbie peaKi^i/iM 
o6Hapy>KeHMfi 

MMMyHoxpoMaTorpac|3MHecKMe aHariMSbi 
noApa3Aeri?ifOTCfl Ha ABe npuHi^nnnajibHbie 
Kareropnn: "cshabmh" m "KOHKypeHTHbie", b 
cooTBeTCTBMM c npupoAOM KOMnjieKca 
aHTureH-aHTMTejio, KOTopbm Hy>KHO o6Hapy>KMTb, 
M nocjieAOBaTenbHOCTH peaKL4MM, HSoSxcAMMbix 
ATifl o6pa30BaHMiq 3Toro KOMnneKca. AHTMren, 
KOTopbiM Heo6xoAMMO o6Hapy>KMTb, caM Moxer 
?iBJiflTbc^i aHTMTenoM, KaK, HanpMMep, b 
ceponorMMecKnx aHarnaax atijr cnei4Mc|DMMHoro k 
H. pylori aHTHTena. B raKnx cnyMaax 
MCcneAyeMoe aHTHTero MOKer 6biTb CBflaano co 
cneLiMctii^HecKMM aHTMrehOM. B anbTephaTHBHOM 
cnynae aHTureH, KOTopbiPi HaAO o6Hapy>KMTb, 
MOKer 6biTb o6Hapy>KeH KOCBeHHbiM nyreM, 
Mcnojib3yfi MeHBHoe BTopoe aHTMieno, 
CB^i3biBafOLU,eecfi c nepBbiM aHTHienoM k 
onpeAen^ieMOMy aHanmy. 

06bNH0 A^^i ocyLLJ,ecTBJieHM?i C3HABHH 
MMMyHoxpoMarorpactDMM oGpaaeii, b KOTopoM 
MOKer coAep>KaTbcn i/iccneAyeMbiM aHanur, 
CMeiJJi/iBafOT c aHTMTenaMU k 3TOMy aHannry. 
3th aHTMiena MoSMJibHbi m o6bNHO CBaaaHbi c 
MeTKOM MJiH o6Hapy>KHBaHDLLJ,mvi peareHTOM, KaK 
HanpMMep OKpaiueHHbiM nareKC, KOJinoMAHbiM 
MeTajiriHHecKMM 30Jib mjim paAMOMSOTon. SaieM 
3Ta CMecb noMeiAaeTC?! b xpoMarorpacjDMHecKyfo 
cpeAy, coAep>KaiAyK) nonocy mtim soHy 
MMMo6MnM30BaHHbix aHTMTen K MHTepecyeMOMy 
anajiMTy. XpoMaTorpac|DMMecKafl cpeAa 4acTO 
6biBaeT BbinojiHeHa b 4)opMe nonocbi, HMeKJiASM 
cxoACTBO c MepHOM peMKOM. KorAa KOMnneKC 
aHajiM3MpyeMOM MoneKyjibi m MeMenoro 
aHTMTena AOCTMraeT aoHbi MMMo6MJiM30BaHHbix 
aHTMTen na xpoMaTorpacjDMHecKOM cpeAe, 

npOMCXOAMT CB513blBaHMe, npM 3TOM CBfl3aHHbie 

MeneHbie aHTMTena noKanMsyioTCfl OKono 3tom 
aoHbi. 3tot cpaKT yKaabiBaeT na npMcyTCTBMe b 
o6paaL^e ananMaMpyeMoi^ MoneKynbi. flaHHyio 
TexHMKy MOKHO Mcnonb30BaTb Ann nony^eHMfl 
KonMMecTBeHHbix M nonyKonMMecTBeHHbix 
peaynbTaTOB. 

□ pMMepbl C3HABMM MMMyH0aHanM30B, 

BbinonHeHHbix Ha TecT-nonocKax, onMcanbi [2,3]. 

ripM KOHKypeHTHbix MMMyHoaHanMsax MeTKa 
o6bNHO npeACTasnfler co6om MenenbiC^ ananMT 
MnM ero ananor, KOTopbiR KOHKypwpyeT aa 
CB^iabiaaHMe aHTMTena c nio6biM neMenenbiM 
anaHMTOM, npMcyTCTByioiAMM b o6pa3L4e. 
KoHKypeHTHbie MMMyHoananMabi o6bNHO 
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McnojibsytoT An^i o6Hapy>KeHMJR raKnx aHariMTOB, 
KaK ranieHbi, raK KaK Ka>KflbiM ranreH 
MOHOBaneHieH m cnoco6eH k CBflabiBaHnio 
TonbKO c OAHoC^ MOJieKynoR aHTMTena. npniwepbi 
ycrpot^cTB AHfl KOHKypsHTHoro MMMyHoaHanMsa 
npoAeMOHcrpupoBaHbi e [4,5,6]. 

flociynHbie b HacToniAee epeMfl 
xpoMaTorpacpn^ecKne rexHUKU, ncnonbayioLL^ne 
TecT-nonocKM, xota m flBJinroTcn nojiesHbiMM, ho 

MMeiOT M pflA HSAOCTaTKOB. MHOfMe o6pa3i4bi, 

KaK HanpMMep ctieKanMCiHbie, coAep>KaT 
cneL^MclDMHecKMP^ Marepnan, KOTopbit^ mokst 
aacop^iTb nopbi xpoMaTorpacf)i/iHecKoR cpeAbi, 
CMfibHO npenflTCTByfl xpoMaTorpacjDHHecKOMy 
npoL\eccy. flpyrMe o6pa3L\bi, raKwe KaK KpoBb, 
cx3Aep>KaT KneiKH m OKpaujeHHbie KOMnoHeHTbi, 
HTO AsriaeT aaTpyAHHTeribHbiM ToriKOBaHne 
peayjibTaTOB MccneAOBaHHSR. flaxe ecnn 
o6pa3ei4 He cosAaeT noMexn, to b 
cyLL^ecTByfOLMMX xpoMaTorpacjDMHecKMX 
aHann3MpyiOL4HX ycipoCiCTBax nacTO ©biBaer 
TpyflHo TaKMM o6pa30M HaHecTM o6pa3ei4 Ha 
xpoMaTorpactDMHecKyio cpeAy, HTo6bi cIdpoht 
o6pa3i4a OAHopoAHO nepeivieii^ancfl Mepe3 nee, 
cooTBeTCTBeHHO o6ecneMMBafl eAUHOoGpasHoe 
AOCTM>KeHMe o6pa3i40M o6jiacTM, rAe 
nponcxoAUT cBflSbieaHMe. 

flpyrne npo6jieMbi, BCTpeHaKJU^i/ieca npn 
pa6oTe c MMefOLU,HMMC?i b HacTOfimee BpeMfl 
TecT-nonocKaMM, o6ycnoBJieHbi npupoAoCi 
MccneAyeMbix o6pa3i40B m aHann3a, KOTopbiM 
HeoSxoAMMO BbinoriHMTb. flna raKnx ycrpoMCTB 
ocyLi^ecTBneHMe npoMbiBOHHbix maroB, KOTopbie 
Macro 6biBaKJT >KenaTejibHbi An?i yBennMenufi 

MyBCTBHTenbHOCTM n yMeHbLUeHMfl cpoHa, 

fiBn?ifOTCfi HeBbinojiHMMbiMM. TaK>Ke rpvAHO bo 

MHOrMX GJiyHaflX, HeB03M0>KH0 OCyLHeCTBMTb 

npeAHHKy6ai4MOHHbie aranbi BHyrpn 3Toro 
ycrpoMCTBa. 

BAoSaBOK cyLAecTByer Heo6xoAHMOCTb b 
TaKOM ycrpoMCTBe ah^i 

MMMyHoxpoMaTorpacjDMHecKoro aHani/isa, c 

nOMOLAbtO KOTOporO M0>KH0 BbinOJlHflTb LJJMpOKl/lCl 

AnanasoH pasAeneHnCi, KaK nanpniviep 
BbiAeneHMe >KMpa M3 MonoKa mjim pa3AejieHne 
opraHMHecKMx seiAecTB, raKMX KaK 6eH30Ji n 
Toriyoji. 

C npuroTOBJieHMeM o6pa3i40B m 
o6pa30BaHMeM otxoaob CB?i3aHbi n Apyrne 
npo6rieMbi b MMefOLAUxca Ha reKyiAMM MOMeni 
ycrpoMCTBax n rexnuKax ^n9] 
MMMyHoxpoMaTorpacf)MH. VBenMHUBahOLAajic?! 
pacnpocTpaHeHHOCTb saOoneBaHnti, 
nepeAaHDLAUxcfl nocpeACTBOM 3apa>KeHHoi?i 
KpoBM ]A ee dppaKuy\iif[, ramx kbk cnuifl mjim 
renaiMT, o6ocTpMna 3tm npo6jieMbi. Macro 
6biBaeT HeB03M0>KH0 HanecrM o6pa3ei4 (KaK 
HanpMMep SKCKpeweHTbi) mjim ycrpoMCTBO aha 
or6opa npo6 (raKoe, KaK raiwnoH Ann BSfirMfl 
MasKa) npflMO na xpoMarorpac|DMHecKyfo cpeAY- 
06bNH0 Heo6xoAMMO BbinojiHMrb HecKonbKO 
SKcrpaKL^Mt^ n npsABapurejibHbix o6pa6oroK 
oepaai^a nepsA tsm, kbk mo>kho 6yAer HaHecru 
era Ha xpoMarorpacjDHHecKyio cpeAy. 
06biKH0BeHH0, BpaM MJiM fiaSopaHr, 
npoBOAflLAne ncnbiraHUfl, BbinonHflJor arn 
npoL^eAypbi B He6ojibiuMX cocyAax, raKnx KaK 
recr-npoGupKH mjim Mi/iKpoL4eHTpMct)y>KHbie 
npoeupKM, rpeeyKDiAMX ncnonbsoBaHUfl 
orAejibHbix npucnocoejisHUM aha nepenoca 
Marepnana, raKnx KaK nkinerKH. B npouecce 
McnojibaoBaHMfl Ka>KAoe m3 srux ycrpoRcrB 
3arpfl3Hflercji m AO-n>KHO 6birb JiMKBHAnpoBano c 
oco6biMH npeAocropo>KHOcrfiMM, Hro6bi 
nepcoHan nnn Apyrne jikdah, Koropbie Moryr 
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HsyMbiLUJieHHO BOMTM B KOHraKr c orxoAaMM, He 
sapasMJiMCb. 

flpyruM ni/iMnrMpyKDLAMM cf)aKropoM 
Mcnonb30BaHM5i BpaHOM-KOHcynbranroM nnn 
raSopaHTOM cyiAecrByfoiAnx na reKyiAnC^ 
MOMeHT xpoMarorpacpMMecKnx ycrpoMcrB 
flBJinercfl eine m HeB03M0>KH0CTb ocyiAecrBurb c 
MX noMoiAbKD ABynanpaBJieHHyK) mjim 
AByMepHyfo xpowarorpacfiMK). flasHO MssecrHO, 
Hro 3rM MeroAMKM npeAcraBJiflfor co6om 
MoiAHbie anajiMrMHecKMe MHcrpyivieHrbi, ho mx 
ano>KHOCTb B cpaBHeHMM c npocroC^ 
OAHOHanpaBJieHHot^ xpoMaTorpact)Met^ PAenana 
rpyAHOBbinoriHMMbiM mx npuMeneHMe b 
ycrpoC^CTBax c recr-nonocKawM Anfl 
McnojibaoBaHMJi bo spa^eGHOM Ka6MHere mjim 
KnuHMHecKOM na6oparopm/i. 

TaKMM o6pa30M, cyLAeciByer 

HeoGxoAMMOcrb b ycoBepLueHCTBOBaHHOM 
anajiMrMHecKOM ycrpoMCTBe, npeAHasHaneHHOM 
AHfl BbinojiHeHMfl iLiMpoKora Ananaaona 
xpoMarorpacjDMHecKMX ananMSOB. noAo6Hoe 
ycrpoC^crso aoji>kho noAXOA^^Tb Anfl 
BbinonneHMfl acex tmhob MMMynoaHajiMSOB, 
BKnwMafl KaK c3habmm, raK m KOHKypenrnbii^ 
MMMyHoaHanM3bi, a raK>Ke m atia APyrMX tmhob 
aHanM30B, Mcnorib3yfOLL\MX xpoMaTorpacjDMfo. 
TaKoe ycrpoPicTBO Aon>KHO 6biTb cnoco6HO 
HanpfiMyfo aHajiM3MpoBaTb Aa>K:e noTeHLJ,ManbHO 
3arpiR3HeHHbiM o6pa3ei4 MriM ycTpoMciBO atia 
npi/iroTOBfieHi/i;! o6pa3i4a, HTo6bi ncKJiioHMTb 

HeoSXOAMMOCTb B MCnOJlbSOBaHMM 

o6opyAOBaHM?i aKCTpaKi^MH m 

npMcnoco6jieHMM nepenoca Maiepnana. 

noAo6Hoe ycrpoMCTBO, npeAnoMTureribHO b 
BMAe recT- nonocKH, AO-n>KHo 6biTb b coctoahmm 
BbinojiHMTb 6e3 nowiex 

MMMyHoxpoMaTorpaclDMHecKMe aHannsbi 
OKpaujeHHbix o6pa3i40B mjim o6pa3i40B, 
coAep>KaLAMX HacTMi^bi, m aojixho o5ecneHMTb 
OAHopoAHoe M paBHOMepHoe nepeneceHMe 
oGpasi^a b xpoiviaTorpacjDM'^ecKyK) cpeAy, HTo6bi 

nOBblCMTb HMCTOry M TOHHOCTb MCHblTaHMM. B 
AOnOJIHeHMM, KOHCTpyKI4Mf1 laKOM 

ycoBepiueHCTBOBaHHOM lecT-nonocKM Aonxna 
o6ecneHMTb ocyLi^ecTBneHne AByHanpaBJieHHoi?! 
MJIM AByMepHOM xpoMarorpacjDMM npM ee 
Mcnojib30BaHMM B KJiMHMHecKMX Jia6opaTopMax 
MJIM Bpane^Hbix KaGnHejax. 

ABTopaMM AaHHoro M3o6peTeHMfl 6biJio 
paspaGoiaHO anajiMTMHecKoe ycTpoMCTBo, 
KOTopoe yAOBJieiBopfieT 3tmm Tpe6oBaHM?iM m 
o6ecneHMBaeT yjiyHLueHHoe BbinojiHeHMe 
aHanM30B 6MOJiorMHecKM Ba>KHbix ananMTOB npM 
npocTore BbinojiHeHM^i anajiMsa m M36e>KaHMM 
3arpfl3HeHMfl. Yctpomctbo MO>KeT ocyiAecTBJiflTb 
Bce TMnbi MMMynoanajiMSOB, BKnioMa^i cshabmm 
MMMyHoaHanMSbi, KOHKypehTHbie 
MMMyHoaHajiM3bi M anajiMSbi, McnonbsyioLAMe 

KOM6MHaL4MK) 3TMX npMHL^MnOB. YCTpOMCTBO 

MO>KeT BbinojiHflTb ceponorMHecKMS aHariMSbi, 
KorAa aHTMrsH, KOTopbiC^ Heo6xoAMMO 
o6Hapy>KMTb, caM flanneTCfl aHTMienoM. raKMM 
KaK aHTMTejio k H. pylori. VcTpoRcTBO MO>KeT 
nposecTM aHanM3bi, KorAa Heo6xoAMMbiC^ 
aHTMren o6Hapy>KMBaeTCfl He nanpflMyro, a c 
noMOLAbfo Me^enoro BTOporo aHTMTena, 
CBfl3biBa[OLAerocfl c nepBbiM aHTMTejioM k 3TOMy 
anajiMTy. 

ComacHO HacTOflLASMy MaoGpeTSHMK) Ans 
nepsAaHM >kmakoctm ot oahoto sneMSHra 
ycTpoRcTBa K APyroMy, Koropbie Moryr 
ycTaHaBJiMBarbcyi Apyr npoTMs APya (b 
AanbHeC^LueM Ha3biBaeMbie npoTMBoGnoKaMM), a 
TaK>Ke Ana nepewieu^eHMa >kmakoctm '^epe3 
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xpoMaTorpacjDMHecKyK) cpeAy b aHannTHHecKOM 
ycTpoMCTBe McnojibsyeTCfl flaBJieHne. Oho hb 
ToribKO ycKopflST pa6oTy ycrpoC^CTBa, ho m 
flenaer B03M0>KHbiM BbinonHenne 

flonojiHMTenbHbix maroB, raKMX KaK 3KCTpaKi4Hfl 
Ann yfl3neHiifl MeujaHaLi^MX cnei4Mcf)M4ecKnx 
KOMnoHeHTOB B npeflejiax oflHoro ycTpoC^CTBa. 
flaBJieHMe oGpaayeTcn nocpeflCTBOM 
CKpenneHMfl npornBoGjioKOB BMecre c noMoi^bK) 
ci^enoK - coeflMHMTenbHbix ASTaneCi, 
pacnojio>KeHHbix na Ka>KflOM m3 npoTMBo6noKOB. 
MTo6bi nonynnTb b peaynbTaie oniMMaribHoe 
BbinonneHMe Ka>Kfloro luara npoi^eAypbi 
anajiHsa, npeflnoHTnieribHO npMno>KMTb 
npeABapmenbHO onpeAenenHoe ahaMeHMe 
flaaneHMfl. 

flononHMTejibHO ycTpoC^CTBO mokst 
BbinoriHflTb flpyrne Tunbi ahannaoB, ocHOBaHHbix 
Ha cneL^Mc|3MHecKOM CBnabiBaHMM, KaK nanpi^Mep: 
(1) aHajinsbi, ocHOBaHHbie na ac|Dc|DMHHOCTM 

CneLlMCt)MHeCKM CBJqSblBaiOLi^MXCyi ©eriKOB, TaKMX 

KaK neKTMHbi, pei4enTopbi ropMOHOB mjim 
BMpycHbie peueniopbi, k mx cneL^iKtiMHecKiiM 
nuraHAaM; (2) anajinabi, ocHOBaHHbie na 

aCflCflMHHOCTM CfiepMeHTOB K MX 

cooTBeTCTByHDLL^MM cy6cTpaTaM wnn 

MHrn6i/iTopaM; mjim (3) aHannabi, ocHOBaHHbie na 
acjDcl^nHHOCTM cerMeHTa HyKJienHOBoPi KucnoTbi 
(flHK HJ1M PHK) K KOMnneivieHTapHOMy cerivieHTy 
HyKnei/iHOBOii KMcnoTbi cornacHO cxeivie 
napHOCTH ocHOBaHMM YoTCOHa-KpuKa. 
YcTpoMCTBO BKHKJHaeT B ceGji: 

(1) no MeHbLuew Mepe, ABa crporo nnocKnx 
npoTHBoSnoKa, oamh m3 KOTopbix coAep>KMT Ha 
CBOGM nosepxHOCTM xpoMaTorpactDMMecKyfo 
cpeAy; M 

(2) cpeACTBO ATI?! ycTanoBKH npoTHBo6noKOB 
Apyr npoTMB Apyra m npMiiOKeHi/iFi ryAa 
AaBJieHMS^, AOCTaTOHHoro Ana nepenoca 
>KMAKOCTH c OAHoro npoTHBoGnoKa na Apyroti e 
HanpaeneHUM CTporo nepneHAHKynapHOM k 
npoTHBo6noKy c i^enbfo HaHeceHna oSpaai^a na 
xpoMarorpacjDHHecKyfo cpeAy An?i o6Hapy>KeHMfl 
n/nnn onpeflerieHUfl BcneA aa tgm aHannTa. 

CornacHO HacTOfiLneMy n3o6peTeHMHD 
ycTpoMCTBa Moryj TaK>Ke BKiifOMaTb: 

(1) no MeHbLueM Mepe rpn crporo unocmx 

npOTMB06nOKa, OTJlMHafOLU,HXC5q TeM, HTO OflMH MS 

HMX coAep>K:MT Ha ceoeM noBepxHOCTH 
xpoMaTorpacf)HHecKyfo cpeAy. niviefOLnyto 

nepBbm M BTOpOM KOHLJ,bi; 

(2) cpsACTBO Ann ycranoBKH npoTHBo6jioKOB 
Apyr npoTUB APyra, no MeHbLuePi Mepe, b Asyx 
paani/iHHbix KOMGHHai^unx m npnjio>KeHMfl ryAa 
AasneHMJi, AOCTaTC-iHoro aha nepenoca 
>KMAKOCTi/i c OAHoro npoTMBo6noKa k Apyroiuiy b 
HanpaBJieHMH crporo nepneHAHKyjinpHOM k 
npoTHBo6noKaM raK, mto oepaaei; 
npuKnaAbiBasTCfl k xpowaiorpaclDMHecKOM cpeAe 
M nepeieKaeT nepea nee or nepsoro KOHL^a ko 
BTopoMy K0HL4y Ann o6Hapy>KeHMn m/mjim 
onpefleneHun anajiMTa Ha xpoMarorpacl^MHecKoPi 
cpeAe; m 

(3) no MehbLuePi Mepe oahh annriMKaiop m 
OAMH a6cop6ep, JioKanMaoBaHHbie na oahom Ma 
npoTMBo6noKOB M pacnono>KeHHbie raKUM 
o6paaoM, '^to KorAa npoTMBo6jiOK c 
annriMKaropoM ki a6cop6epoM na new 
ycTaHaBJiMBaeTcn HanpoTMB npoTMBo6jioKa, 
coAep>KaL4ero xpoMaTorpacfiiiHecKyto cpefly, na 
nocneAHK)to naHocnTcn BTOpan >KMAKOCTb, 
KOTopan nepereKaer ^epea nee or BToporo 
KOHLJ^a K nepBOMy, BcneACTBue Hero 
HanpaBJienne ABM>KeHM?i noTOKa nepea 
xpoMaTorpacf)HHecKyfo cpeAy naMeHneTcn na 
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o6paTHoe, c L\enbio o6Hapy>KeHnn m/mjim 
onpeAeneHMn anariMTa, ocyLAecTBnneMoro 
nocne peBepca noroKa nepea 
xpowiaTorpacfiMHecKyKD cpeAy. 

B OAHoC^ peannaai^MH ycrpoC^CTBO Ann 
xpowiaTorpacpkiHecKoro anannaa cornacHO 
HacToniAeMy M3o6peTeHMK3 BKnroHaer b ceSn: 

(1) nepBbiC^ npoTHBo6noK, coAep>KaiAni;^ aony 
npuroTOBJieHun oGpaaL^a, npncnoco6jieHHyK) 
Ann nojiyHBHun MccneAyeworo oGpaai^a; m 

(2) BTopoM npoTMBo6noK, COAep>KaL4HM 
xpoMaiorpacfikiHecKyto cpeAy. 

KoHcipyKTMBHoe Bonjiou^eHne ycrpoC^CTBa 
Ann xpoMaTorpacjDMHecKoro anariMaa, 
npuroAHoro Ann npoBeASHi/in c3habhh 
MMiviyHoaHanM30B, BKntonaer b ce6n: 

(1) nepebiM npoTHBoBnoK, coAep>KaiJ4MM: 

(a) xpoMaTorpac|DMMecKyK3 cpeAy, v\w\&\ou\)/\o 

nepBblM M BTOpOM KOHUblj 

(6) AeTeKTopnyfo annnnKaTopnyto noAno>KKy 
B AeCiCTByiOLmeM KOHiaKTe c nepBbiM KOHL40M 
xpoMaTorpac|DMHecKOM cpeAbi; 

(b) npoBOAHMK B Aet^CTByfOLAeM KOHiaKTe c 
AereKTopHoR annni/iKaropHoPi noAno>KKoR m b 
HenpnMOM KOHiaKTe c nepBbiM kohi^om 
xpoMaTorpacj^MHecKOM cpeAbi; m 

(r) a6cop6ep b Asi^CTByfOLneM KOHiaKie co 
BTopbiM KOH140M xpoMarorpacj^iiHecKOki cpeAbi; m 

(2) BTopoM npoTMBoGnoK, coAep>KaLJ4MM aony 
npuroTOBneHun o6pa3i4a Ann nojiyHeHkin 
MCcneAyeMoro o6pa3i4a. 

riepBbm M BTOpOM npOTMB06jlOKH SToro 

ycTpoCicTBa CKOHcrpynpoBaHbi raKMM oSpasoM, 
HTO B pe3ynbTaTe ycTanoBKH nx APV" nporuB 
Apyra 30Ha npuroTOBJieHun o6pa3i4a npMXOAm b 
KOHTBKT c npoBOAHMKOM c L^ejibfo nepeHeceHi/in 
Ha Hero MccjieAyeMoro o6pa3iJ,a m aareivi nepea 
AeieKTopHyfo annjinKaTophyK) noAno>KKy na 
nepBbiM KOHei4 xpoMaTorpac|DMHecKOM cpeAbi. 

05bNH0 B 30He npuroTOBJieHMn o^paai^a 
coAep>KMTcn, no MenbLueM Mepe, oahh pearenr 
Ann o6pa6oTKH o6pa3L|a. B neKOTopbix cjiynanx, 
KaK HanpuMep npn anannae o6pa3i40B mohm mjim 
nria3Mbi, 3KCTpaKL4Mn nnn APyran o6pa6oTKa 
o6pa3i4a He ipeGyfOTcn. TaK>Ke o6biKHOBeHHO 
AeTeKTopnafi annnnKaTopnan noAnoKKa 
coAep>KMT nepBoro cnei^McjDMHecKM 

csnsbiBafOLnerocn c anariMTOM napinepa b 
nepepacTBopuMOM nocpeACTBOM Ao6aBJieHMn k 
HeM BOAHOM cjDasbi cjDopMe, npn stom nepsbiM 
cnei4Mcf)MHecKM CBn3biBaHDLAMMcn naprnep 
MernTcn c noMoiAbKD ASTeKTupyeMOM MeTKM, a 
xpoMaTorpacjDMHecKan cpsAa, KpoMe Toro, 
coAep>KMT aoHy o6Hapy>KeHMn anaHMTenbHO 
MeHbUjyKD no nnou^aAM, newi nnoLAaAb 
xpoMaTorpacfiMHecKoCi cpeAbi. flpM raKOM 
pacnojio>KeHMM aona o6HapyjKeHMn BKntonaer 
cnei^McpMHecKM CBnabiBaraiAerocn c anariMTOM 
napTHepa b MMMoSnnMaoBaHHOM na neCi cjDopMe, 
B peayjibTaie nero b aone o6Hapy>KeHMn 
oCpaayeicn TpoC^HoC^ KOMnnsKC, BKnioHaioiAMi^ 
nepBoro cneuM^MHecKM CBnabiBajou^erocn 
napTHepa, anariMT n BToporo cneL\Mct)MHecKM 
CBnsbiBaioLAerocn naprnepa, ecjiM anariMT 
npucyrcTByeT b 06 pas 140. 

flereKTMpyeivian MeiKa npeAnoHTMienbHO 
nsnneTcn BnayanbHO ASTeKTupyeMOM iweTKOM. 

riepsbiM M BTOpOM npOTMBOGnOKM 

npeAnoHTMTejibHO coeAMHnioTcn no Tuny 
ABspHOM nerriM. 06biHH0 raKan crpyKrypa 
nBJineTcn HenpoHMuaeMOM Ann BOAHoro 
pacTBopa. ripeAnoHTMTenbHO TaK>Ke nanMHue b 
npoTMBoenoKax ycTaHoaneHHbix no nepuMerpy 
CTenoK, KOTopbie aai^ennnjoTcn ropei^ b Topen, 
eonM ycTpoMCTBO saKpbiBaioT m aawbiKaraj. 
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Ha6op ATiJi aHarii/i3a MO>KeT BicnKDHaib b 
ce6jR, B OTflenbHbix KOHieMHepax, ycrpoMCTBO 
Ann xpoMaTorpac|3MHecKoro aHannaa, onucaHHoe 

BblLUe, M CneL\MCt)MHeCKM CB513blBaHDLi^erOCfl c 

aHannTOM napjHepa, MeneHHoro AereKTMpyeMOM 
MeTKOM, KOToporo Heo6xoAMMO HaHecTM Ha 
flereKTopHyK) annnnKaropHyio noAno>KKy. C 
flpyroC^ CTopoHbi, ecnn AeTSKTopHafl 
annjiMKaropHafl noAno>KKa coflep>KMT 
cnocoGHoro k nepepacTBopeHUfo MeneHoro 
nepBoro cnei4Mc|DMHecKM CBflSbiBaiOLuerocfl 
napTHepa, to b cocraB Ha6opa Moryi BxoflHTb 
aHajiH3MpyioLAee ycrpoPicTBO m BOAHbiC^ paciBop 
AHfl nepepacTBopeHMfi MeneHoro cnei4Mct)MHecKM 
CBfl3biBaK3inerocfl naptHepa. noflo6Hbie Ha6opbi 
Moryr 6biTb cx33flaHbi m aha Apyrux BonnomeHUM 

aHanHTMMeCKMX ycrpoC^CTB B COOTBeTCTBMH c 
HaCT051Ll4MM M3o6peTeHMeM. 

Cnoco6 o6Hapy>KeHM5i m/mjim onpeAereHun 
aHajima b o6pa3L4e, ncnojibsyfOLUMM 3T0 
aHajiHTMHecKoe ycTpoCicTBO b pe>KHMe cqhabhh 
MMMyHoaHanM3a, Moxei SKntoHaib b ce5fl 
cneAyfOLAne sianbi: 

(1) HaHeceHne BOAHoro o6pa3L\a Ha 
annjiMKaTopHyjo noAnoxKy Anfi o^pasi^a 
ycrpoMCTBa Ana xpoiviaTorpacjDMHecKoro 
aHannsa, coAep>K:aLnero Ha AereKTopHOM 
annjinKaiopHOM noAno>KKe cnoco6Horo k 
nepepacTBopeHMfo MSHeHoro cnei4Hc|DMHecKM 
CBfl3biBaHDLAeroc5R napTHepa; 

(2) ycTaHOBJieHi/ie nepBoro n BToporo 
npoTHBoSnoKOB ycrpoMCTBa Ana 
xpoMaTorpacf)HHecKoro aHannsa APyr npoTus 
Apyra, nocpeACTSOM Mero soAHafi cpasa, 
coAep>KaLL4aflC5^ b o6pa3i4e, nepepacTBop^ieT 
MeHGHoro cnei^i/ictDMMecKM CBflabiBafOLnerocfl 
napTHepa b ASTeKTopHOM annnnKaropHoCi 
noAno>KKe, a o6pa3ei4 m nepepacTBopeHHbiPi 
MeneHbiM cneL4McjDHHecKi/i CBasbiBahDu^nticji 
napTHep OKasbiBaKDTCfl npnjio>KeHHbiMM k 
npoBOAHUKy; 

(3) npeAOCTaBJieHwe oOpaai^y m MeMenoiviy 
cneiJ,Mct)i/iHecKM CB5q3biBafOLiJ,eMyc5q naprnepy 
B03M0>KH0CTM ABuraTbCfi Hepes npOBOAHMK n 
3aTeM no MeHbLuew Mepe "-lepes MacTb 
xpoMarorpacjon'-iecKOM cpeAbi, nocpeACTBOM 
Hero MeneHbiPi cnei4nc|DMHecKi^ CBf^sbieajoiAnticiq 
napTHep yKasbiBaer na npucyrcTBue aHannTa 
m/hjim n03B0J1^ieT KOnHHeCTBeHHO MSMepnTb 
ananuT b MccneflyeMOM o6pa3i4ei n 

(4) Ha6nioAeHne i/i/mjim MSMepeHne MeneHoro 
cnei^McjDMHecKM CBi^3biBafOLneroc?i naprnepa no 
MeHbLueM Mepe b nacTH xpoMaTorpacjDHHecKoCi 
cpeAbi An^i o6Hapy>KeHM5R n/nnn onpeAenennfl 
aHajiMia. 

B ApyroM BapnaHTe TaKOM KOHCTpyKi^nn 
BTopoM npoTMBoGrioK MO>KeT TaioKe coAepxaTb 
BTopyto ASTeKTopHyK) annjiMKaTopHyK) 
noAHOKKy, HaxoAfliMyiocfl b AeMCTByioLi4eM 
KOHTaicre c sohom npi/iroTOBJieHHfl oepasi^a. B 
3TOM BapnaHTS BTOpafl ABTeKTOpHafl 
annjiMKaTopHa^i noAnoKKa coAep>KHT Bioporo 
MBHeHoro cnei4Mcf3MHecKM CBflSbisaioiAerocfl c 
aHajiMTOM napTHepa b cfDopiwe, Koropafl MO>KeT 
6biTb nepepacTBopena nocpeACTBOM 
Ao6aBneHMfl o6pa3L^a b 30Hy npuroToaneHUfl 
o6pa3i4a; npn 3tom BTopoP^ Me^eHbi^ 
cnei4Mct)MMecKki CBSisbiBaioLAHMCfl napiHep 
MeiMTCfl AeTeKTupyeMoC^ MSTKoPi m 
pacnojiarasTCfl laKUM oCpasoM, hto HaHeceHMS 
oGpaaua b aony npuroTOBJieHUfl oepaai^a 
nepepacTBopneT BToporo Me^eHoro 
cnei^McfJMMecKM CB5i3biBatoLi^eroc5q naprnepa, 
BcneACTBue Hero sona npnroTOBneHM5i o6pa3L4a 
coAep>KHT CMecb o6pa3ij,a m BToporo MeHeHoro 
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cneL4Mc|3MHecKM CBJiabiBaiomerocfl napTHepa. 
riepBbiM M BTopoCi Menehbie, cneunclDMHecKH 
cBfisbiBafoinnec?! naprnepbi npeAnoHTurenbHO 

MfleHTMHHbl M HOMeHeHbl OflMHaKOBbIMM MeTKaMM. 

flpyroM BapnaHT KOHCTpyicrnBHoro 
BonnoLi^eHun ycrpoiicTBa Anfl aHanM3a b 
cooTBercTBUM c HacTOflLAUM nsoGpereHneM 
coAep>KMT: 

(1) nepBbiM npoTMBo6rioK, BKntoHaroimiCi: 

(a) xpoMaTorpac|DMHecKyHD cpeAy, nMeroinyio 
nepBbiii M BTopoM KOHi4bi; m 

(G) npoBOAHMK B Aei^CTByiOLneM KOHiaKTe c 
nepBbiM KOHL\OM xpoMaTorpact)MHecKOM cpeflbi; m 

(2) BTOpOM npOTMBOGjlOK, BKmOHafOlMMM: 

(a) 30Hy npuroTOBJieHMfl oBpasi^a atiji 
npnewia MccneAyeMoro oSpasi^a; m 

(6) a6cop6ep, OTAeneHHbit^ ot soHbi 
npuroToeneHun o6 pas 143. 

riepSbm H BTOpOM npOTMB06jlOKM 3Toro 

ycTpoMCTBa CKOHcrpynpoBaHbi raKMM oSpaaoM, 
HTO B pe3ynbTaTe yciaHOBKn mx APyr npoTMB 
Apyra aona npMroTOBneHH^i oGpasi^a npuxoAUT b 
AeC^CTBytOLAMt^ KOHTaicr c npoBOAHUKOM c uejibto 
nepeheceHMfi nccyieAyeMoro o6pa3i4a na 
npoBOAHMK n aarew na nepsbiM Konei^ 
xpowiaTorpacjDMHecKOM cpeAbi, a a6cop6ep 
npuxoAUT B AeCicTByfOLjj,Mi?i kohtskt go sropbiM 
KOH140M xpoMaTorpacjDHHecKoPi cpeAbi atisr 
OT6opa oTTyAa >khakocth. flepeHeceHMe 
a6cop6epa na BTopoM npoTHBo6jioK p^enaej 
B03M0>KHbiM McnojibsoBaHMe SonbLuero no 
pasMepaM aScopGepa, hto MO>KeT Sbiib 
nonesHO, ecru >KeriaTenbHO npoaHanM3npoBaTb 
o6pa3ei4 OTHOCMTenbHO 6oTibLuoro o6"beMa. 

flpyroM Bapi/iaHT aHannTunecKoro 
ycTpotiGTBa c a6cop6epoM na BTopoM 

npOTMBOGllOKe B COOTBeTCTBHH C HaCTOflULJ,HM 

M3o6peTeHMeM nMeer sony npuroTosneHi/ifl 
o5pa3i4a na nepBOM npoTHBoSnoKe, 
xpoMaTorpacjDMHecKyK) cpeAy m hpoboahmk b 
AeMCTByfOLueM KOHTaKie c sohom npuroTOBJieHM^i 
o6pa3i4a n nepBbiM KOH140M 

xpoMaTorpacjDMHecKOM cpeAbi TaK, hto 
npoBOAHMK coeAMH5qeT 30Hy npuroTOBJieHMfi 
o6pa3i4a m xpoMaTorpacf)MHecKyfo cpeAy. Ha 
BTopoM npoTMBo6riOKe HMeercfl annnnKarop, 
coAep>KaL4Mi?i cnei^McjDHHecKi/i caasbieaioLAerocji 
naprnepa aHamira b cf:opMe, KOTopa?i MO>Ker 
SbiTb nepepacTBopena AoSaBJieHMeivi boahom 
cjDasbi K annnnKaTopy, m OTAeneHHbiM or 
annni/iKaTopa a6cop6ep. CneL4Mc}DMHecKM 
CB5R3biBafOLU,erocfi naprnepa, coAep>KaLnerocjq b 
annnnKarope, Mer^ir c noMOLAbHD 
AereKrupyeMOM mbtkm. B pesyjibrare ycranoBKH 
nepBoro m BToporo npoTMBo6noKOB 3Toro 
ycrpoCicTBa Apyr nporuB Apyra annnnKarop 

npMXOflMT B AeMCTByiOlUMM KOHraKT C 30H0il 

npuroroBJieHMfl oGpaai^a raKUM oGpaaoM, hto 
Ao6aBJieHMe oGpaaua b aony npuroTOBJieHMn 
o6pa3L^a nepepacTBop^ieT MBHeHoro 
cnei^Mc{)MHecKM CBflSbiBaHDLnerocfl c aHariMTOM 
napTHspa, a a6cop6ep npuxoAur b 

AeC^CTSyfOLAUt^ KOHiaKT CO BIOpblM KOHl^OM 

xpoMaTorpacjDMHecKoR cpeAbi c i^enbio OT6opa 

OT Hee >KMAKOCTM. 

Eine B OAHOM BapnaHie ycTpoC^CTBa Ann 
anankiaa c a6cop6epoM na BropoM 

npOTMB06jlOKe B COOTBeTCTBUM C HaCTOflLAUM 

M3o6peTeHMeM nepBbiPi npoTMBo6jioK BKmoHaei 
xpoMaiorpaclDkiHecKyto cpsAy n npoBOAHUK. 
Bropoi^ npoTMBo6noK coAepxni nepBbiCi m 
BTopot^ annnnKaropbi n a6cop6ep. A6cop6ep 
OTAenen xaK or nepBoro, raK m ot BToporo 
annnnKaropa. riepsbiC^ 1/1 BTopoPi annnnKaTopbi 
Ha BTopoM npoTHBo6noKe He npuBOAflTCfl b 
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AeMCTByKJll^MM KOHTaKT flO TBX Hop, HOKa nepBbiM 
M BTOPOM npOTMBOSnOKM HB yCTaHaBJlUBatOTCfl 

flpyr npoTMB flpyra. 

A6cop6ep pacnorio>KeH raKUM oSpaaoM, hto 
B cnyMae ycTaHOBneHUfl nepBoro m BTOporo 
npoTHBo6noKOB flpyr npoTUB Apyra oh GyAer 
HaxoAMTbcn b Aei?^GTByK)LL^eM KOHTaicre co 
BTopbiM KOH140M xpoMaTorpacpMHecKoC^ cpeAbi. 

riepSblM M BTOpOM npOTMBOGjlOKM 

CKOHCTpyMpOBaHbl TaKMM 06pa30M, HTO B 

pesyjibTare ycraHOBKM i/ix Apyr npoTMB APyra 

npOBOAHMK npUXOAMT B Aei^CTBytOLl^Mi^ KOHiaKT c 

nepBbiM M BTopbiM annjiMKaTopaMM, b cb9\3\a c 
3TMM nepBblPi M BTopoC^ annjiMKaTopbi npMXOAfli 
B AewcTsyiou^MM KOHTaia Apyr c ApyroM. 

BTopoM annnnKarop 3Toro ycTpoMCTsa 
MO>KeT coAep>KaTb AeTeicropHyio annnnKajopHyK) 
noAno>KKy, BKnioHafOLL^yHD wieMeHoro nepBoro 
cnei^MctDi/iHecKki CBn3biBaK5ii^eroc5i napiHepa b 
cjDopivie, cnoco6HOM k nepepacTBopeHMto. 

Cnoco6 npHMGHeHMfi aioro ycTpo£^CTBa 
cornacHO HacToyiLi^eMy naoGpeieHMND BicnioHaeT 
cneAytOLAMe aianbi: HaHeceHne o6pa3L4a Ha 
nepBbiC^ annni/iKarop n ycTanoBKa nepsoro m 
BToporo npoTMBo6noKOB Apyr npoTMB Apyra, b 
peayjibTare Hero o6pa3ei4 nepepacTBoppieT 
MeHeHoro cnei4Hc|DMHecKM CB5^3biBafOLJ4eroG?i 
napTHepa, HaxoA?iLiJieroc?i e ASTeKTopHOM 
annjiMKaTopHOM noAnoKKe. XpoMaTorpacjDMfi n 
3Tanbi o6Hapy>KeHM5R rame xe, KaK onixicaHbi 

BblLUe 

Eine OAHH BapnaHT aHajinTMHecKoro 
ycrpoMCTBa c a6cop6epoM Ha BTopoM 

npOTl/lBOSnOKe B COOTBeTCTBHH C HaCTOflLL^MM 

M3o6peTeHMeivi BKntoHaer b ce6fl: 

(1) nepBbiM npoTMBo6noK, coAep>KaLHMM: 

(a) xpoMaTorpacjDHHecKyio cpeAy, MMeroinyto 
nepBbm m BTopoPi KOHij,bi; 

(6) npoBOAHMK B ^e\/\CTBY\o[^eM KOHiaKie c 
nepBbiM KOHL40M xpoMarorpac^DMHecKOM cpeAbi; m 

(b) ABTeKTopHyKD annjiMKaropHyHD noAno>KKy 

B np?1MOM KOHTaKTe C npOBOAHUKOM M B 

Henp^iMOM c nepBbiM kohl^om 
xpoMaTorpacjoMHecKOM cpeflbi; m 

(2) BTopoki npoTHBo6jiOK, coAep>KaLAMM: 

(a) annriMKaTopHyjo noAnoKKy Anfi oGpaai^a; 

ki 

(6) a6cop6ep, OTAeneHHbiM ot 
annnnKaTopHOM noAno>KKH Ansi oSpaai^a. 

riepBblM H BTOpOM npOTMBOSllOKM SToro 

ycTpoMCTBa cKOHCTpynpoBaHbi TaKMM oGpasoM, 
HTO B peaynbiaie ycraHOBKH mx Apyr npoTUB 
Apyra: 

(1) o^paaei^ c annnnKaTopHoCi noAno>KKM Ana 
oGpaai^a nepenocnTCfl na AeTeKTopnyio 
annnnKaTopHyro noAno>KKy n, TaKMM oGpaaoM, 
Hepea npoBOAHMK na nepBbiM Konei^ 
xpoMaTorpa4)HHecKoii cpeflbi; m 

(2) a6cop6ep npMXOAMT b ASMCTByioiUMM 

KOHTaKT CO BTOpbIM KOHL^OM 

xpoMaTorpa(t)MHecKOM cpeAbi. 

MeTOA o6Hapy>KeHMfl Ann 3Toro BapnaHTa 
anajiMTMHecKoro ycTpoRcTsa noAo^en 

OnMCaHHbIM BblLUe. 

Eine OAMH BapMaHT anariMTMHecKoro 
ycrpoC^CTBa c a6cop6epoM na BTopoM 
npoTMBo6noKe b cootbstctbmm c HacTOflu^nM 
M3o6peTeHMeM BKntonaeT b ce65i: 

(1) nepBbiM npoTMBo6noK, coAep>KaLAMM: 

(a) xpoMaTorpact)MHecKyio cpsAy, nMeioLAyKD 

nepBblM M BTOpOM KOHI4bi; M 

(6) ASTeKTopHyto annriMKaTopHyto noAnoKKy 
b npyiMOM KOHTaKTe c nepsbiM kohi^om 
xpoMaTorpac|DMHecKOM cpeAbi; m 

(2) BTopoM npoTMBo6noK, coAep>KaLAMM: 
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(a) annnnKaTopHyio noAno>KKy aha o6pa3i4a; 

M 

(6) a6cop6ep, OTAeneHHbiC^ ot 
annjiMKaTopHoii noAno>KKM f^s\ oSpaai^a. 

riepBblM M BTOpOM npOTMB06jlOKM STOfO 

ycTpoMCTBa CKOHCTpyMpOBaHbl TaKMM o6paaoM, 
HTO B peayjibTaTe ycTanoBKM mx Apyr npoTMB 
Apyra ASTeKTopnan annjiMKaTopnafl noAno>KKa m 
annjiMKaTopnan noAno>KKa Ann o6pa3L\a Aon>KHbi 

npMATM B KOHTaKT Sa MCKHMDHSHMeM o6jiaCTM 

AeTBKTopHOM annjiMKaTopHOM noAno>KKM, 
npMMbiKaioLAeP^ nanp^iMyfo k nepBOMy KOHL^y 
xpoMaTorpacfjMHecKoC^ cpeAbi. YcTaHOBKa 
nepBoro m sToporo npoTMBoGnoKOB sToro 
ycrpoMCTBa Apyr npoTMB Apyra npuBOAMT k: 

(1) HaneceHMio MccneAyeMoro o6paaL\a na 
AeTeKTopnyio annriMKaTopHyio noAnoxKy m 
aaTBM Ha nepBbiM Konei^ xpoMaTorpactDMnecKOM 
cpsAbi; M 

(2) npMBeASHMio a6cop6epa b Aei^CTByiOL4MM 

KOHTaKT CO BTOpbIM KOHl^OM 

xpoMaTorpac|DMHecKOM cpeAbi. 

Eine OAHO aHanM3MpyiOLAee ycTpoC^CTBO c 
a6cop6epoM Ha BTopoM npoTMBo6noKe b 
cooTBeTCTBMM c HacTOflinMM M3o6peTeHMeM 
BKntoHaeT b ce6fl: 

(1) nepBbiM npoTHBo6rioK, coflep>KaLJj,Mi?i: 

(a) xpoMaiorpacl^MHecKyio cpeAy, MMeioLnyio 

nepBbIM M BTOpOM KOHL4bi; M 

(6) npoBOAHMK, pacnonoKeHHbiM TaKMM 
o6pa30M, HTO He HaxoAMTca b Aei^CTByiOLAeM 
KOHiaKie c nepBbiM KOHL40M 

xpoMaTorpactDMHecKOM cpeAbi pp Tex nop, noKa 
nepsbiM M BTopoM npoTMBo6noKM He 6yAyT 
ycTaHOBJieHbi Apyr npoTUB Apyra; n 

(2) BTopoM npoTMBo6noK, coAep>KaLJ4Hii: 

(a) nepBbiM annnnKaTop; 
(6) BTopow annnnKaTop; m 

(b) a6cop6ep, OTAeneHHbiM ot nepBoro m 
BToporo annjiMKaropoB, pacnono>KeHHbix na 

BTOpOM np0TMB06n0Ke laKMM 06pa30M, HTO He 

HaxoAfiTCfi B As^icTByfOLu,eM KonraKTe f\o Tex 
nop, noKa nepsbiM m BiopoM npoTMBo6noKM He 
6yflyT ycxaHOBneHbi nanpoTUB flpyr Apyra. 

riepBbiM M BTOpOM npoTMBo6noKM 3Toro 
ycTpoMCTBa CKOHCTpyMpOBaHbl TaKMM o6paaoM, 
HTO B peayjibTaTe ycTanoBKM mx Apyr npoTMB 
Apyra: 

(1) npOBOAHMK npUXOAMT B ASMCTByiOUHMM 

KOHTaKT c nepBbiM annjiMKaropoM, npoBOAHHK 

TaK>Ke npMXOAMT B AeWCTByHDlAMM KOHTaKT CO 

BTopbiM annjiMKaTopoM, a BTopoM annnnKaTop 

npMXOAMT B AeflCTByKDLUMM KOHTaKT c nepBbiM 
KOH140M xpoMaTorpacjDMHecKOM cpeAbi, tbm 
caMbiM pacnojiara^ nepBbit^ m BTopoi)^ 
annriMKaTopbi b ASMCTByioiAeM KOHTaiae Apyr c 
ApyroM Ann nepeneceHMFi coAep>KMMoro 
nepBoro m BToporo annriMKaTopoB na 
xpoMaTorpac|3MHecKyK> cpeAy; m 

(2) a6cop6ep npMXOAUT b AeCiCTBytOLAMM 

KOHTaKT CO BTOpbIM KOHl^OM 

xpoMaTorpacjDMHecKOM cpeAbi. 

flpyroe KOHCTpyKTMBHoe BonnoineHMe 
anajiMTMHecKoro npM6opa, npMcnoco6rieHHoro 
AHfl BbinojineHM?! c3habmh MMMyHoanajiMaa, b 

COOTBeTCTBMM C HaCTOflLL^MM M306peTeHMeM 

AonycKaeT npoMbiBaHMe xpoMaTorpacpMHecKoi^ 
CpeAbi nopL4MeM o6paai4a Ann yAaneHMn 
HecBJisaHHoro MSHSHoro cneuMct)MHecKM 
CB;i3biBaK)LAerocn napTHepa m yMenbLueHMn 

CjDOHa. OtOT BapnaHT KOHCTpyKI4MM coAep>KMT: 
(1) nepBbiM npoTMBoGnoK, BKnKDHaioinMM: 
(a) xpoMaTorpacjDMHecKyio cpeAy, MMetoii^yio 

nepBbIM M BTOpOM KOHI4bi; 

(6) npoBOAHMK B AeCiCTByfOLAeM KOHTaKTe c 
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nepBbiM KOHL40M xpoMaTorpact»MHecKOM cpeAbi; 11 
(b) a6cop6ep b fleMCTByfou^eM KOHiaKTe co 

BTOpbIM KOHLJIOM XpOMaTOrpac|DMHeCKOM Cpeflblj M 

(2) BTopot^ npoTMBo6noK, BKmOHafOLi^Hp^ 
annnnKarop, pasfleneHHbm Ha flea ceKTopa: 

(a) nepebiCi ceKTop, coAep>KaL4HM nepBoro 
cnei4Mc|DMMecKM CBflSbiBaioinerocfl c aHannTOM 
napTHepa, MeneHHoro AeTeKTupyeMOM h/ieTKOM, b 
cf)opMe, KOTopan MO>KeT GbiTb nepepacTBopeHa 
Ao6aBJieHkieM boahom dpa3h\ k annrikiKaTopy; m 

(6) BTopoM ceKTop 683 MeHeHOfO 
cnei^Mcl^LiHecKki CB»3biBaK)Li^erocfl napTHepa. 

nepsbiC^ v\ BTopoC^ npoTi/iBo6jiOKM SToro 
ycTpot^cTsa cKOHcrpynpoBaHbi laKHM oSpaaoM, 
MTO B peaynbTare ycraHOBKH mx Apyr npoTi/iB 
Apyra nepsbiM ceKTop, ho He BTopoCi ceKTop, 
annnnKaropa paawieLAaeTCfl b npnMOM KOHiaKTe 

C npOBOAHMKOM, BTOpOM CSKTOp npH 3TOM 

HaxoAMTca b HenpflMOM KOHiaKTe c 
npoBOAHi^KOM, ATifl HaHeceHi/in coAep>KMMoro 
nepBoro ceKTopa annfinKaropa Ha 
xpoMaTorpacjDHHecKyfo cpeAy. flocne HaneceHUfl 
cx^Aep>KMMoro nepBoro ceKTopa annriMKaiopa na 
xpoMaTo^pa0n*^ecKy^o cpefly na nee 
nepeHocMTCfl coAep>KMMoe BToporo ceKTopa 
annnnKaropa c i^enbfo oGecneHeHUfl npoMbiBKH. 

flpyroe KOHCTpyKTHBHoe eonnoLneHne 
HacTOflLnero M3o6peTeHM?i Kacaercfi 
aHajiMTMHecKMX ycrpoMCTB, npucnocoSnenHbix 
AHfl BbinOJIHeHMfl KOHKypeHTHoro 
MMMyHoaHajinaa c ncnojibsoBaHneM MeneHoro 
aHanora ananma. Oahh BapnaHT stom 

KOHCTpyKI^MM BKJllOHaeT: 

(1) nepBbiM npoTMBo6noK, coAep>KaLHMM: 

(a) xpoiviaTorpa0M*-iecKyKD cpeAy, HMehOLnyto 

nepeblM \A STOpOM KOHI^bl M MMM06MnM30BaHHOrO 

Ha HePi B AMCKpeTHOM o6riacTH, 3HaHMTeribHO 
MGHbLLieM no nnoLuaflM xpoMaTorpac|DMMecKOM 
cpeAbi, ahannTa mjim ero HMMyHOJiornHecKoro 

ananora; 

(6) nepBbm npoBOAHMK e Aei^cTeyfOLneivi 
KOHTaKTe c nepBbiM kohij,om 

xpoMaTorpac|DMHecKoii cpeflbi; n 

(b) BTOpOM npOBOAHMK B A^i^CTByiOLneM 
KOHTaKTe CO BTOpbIM KOHI4OM 

xpoMaTorpacjDM'HecKOM cpeAbi; 

(2) BTopoM npoTi/iBo6riOK, coAepxaiUMPi 
nepBbiM annjiMKarop, BKnjoHaHDLiJ,MM nepeoro 
cnei^Mcfji/iHecKM cBiR3biBafOL4eroc5i naprnepa 
aHanma b ctDopivie, KOTopafl MO>KeT Obiib 
nepepacTBopena AoGaBneHneM nepsoPi boahoC^ 
dpa3h\ K nepeoMy annjiMKaxopy; m 

(3) jpexnM npoTHBo6riOK, coAep>KaLAMH: 

(a) BTopoM annnnKaTop, BKHfOHaioii^nCi 
BToporo MeHeHoro cnei^ncpn'-iecKM 

c3fl3biBatoLi4erocfl napTHepa anannTa b cfjopwe, 
KOTopafl MO>KeT 6biTb nepepacTBopena 
AoSaBJieHneM BTopoM boahom cjaasbi ko BTopowy 
annjiMKaTopy, BToporo cneunctiMHecKM 
CBflSbiBajoiAerocyi napTHepa npn stom MeTflT 
ASTeKTMpyeMOM MeTKOw; m 

(6) a6cop6ep, OTAejieHHbiC^ ot BToporo 
annjiMKaTopa. 

riepsbiC^ M BTopoCi npoTMBo6;ioKM SToro 
ycTpoi^cTsa CKOHCTpyi/ipoBaHbi TaKUM o6pa30M, 
MTO B peayjibTaTe ycTanoBKH mx Apyr npoTMB 
Apyra nepBbi^ npoBOAHMK HaxoAMTC5R b 
AeMCTByKDU^eiw KOHTaKTe c nepBbiM 
annjiMKaTopoM, nocpeACTBOM Merc coAep>KMMoe 
nepBoro annni/iKaTopa HaHOCMTC5i na 
xpoMaTorpacjDHHecKyio cpsAy m ^a^ee 
nepeHOCMTCfl Mepea no MeHbLueCi Mepe MacTb 
xpoMaTorpactDMHecKOM cpeAbi. flepsbiM m TpeTnC^ 
npoTi/iBoGnoKM CKOHCTpynpOSaHbl TaKUM 
o6pa30M, 4TO B pe3yjibTaTe ycTaHOBKM mx Apyr 
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npoTMB Apyra a6cop6ep HaxoAHTcn b 
fleMCTByfOLueM KOHTaKxe c nepBbiwi npoBOAHMKOM 
Anfl yAanennfl >kmakoctm ms 
xpowiaTorpacfiMHecKoC^ cpeAbi. YcTaHOBKa 
nepBoro m TpeTbero npoTMBo6jioKOB APyr npoTUB 
Apyra sacTaBJineT BTopoM annnnKaTop 

npMXOAHTb B AeC^CTByHDLAUt^ KOHTaKT CO BTOpbIM 

npoBOAHMKOM, aa cneT ^ero coAep>KMMoe 
BToporo annnnKaTopa HaHOCMTcn na 
xpoMaTorpac|DHHecKyKD cpeAy n Aanee 
nepeHOCMTcn no MeHbLuew Mepe nepea ee HacTb, 
nepeKpbiBaioLAyfo Ty nacTb, nepea KOTopyto 
nepeHOCMTCfl coAep>KMMoe nepBoro 
annnnKaTopa. 

B 3TOM ycTpoticTBe nepBbiM cnei^nclDM'-iecKM 
CBflabiBaioLAHMCfl napTHep m BTopoM, MeMenbiM, 
cneL^McjDMHecKM CBsqabiBafOLi^MLl^cfl napTHep, 
npeAnoHTMTenbHO Ka>KAbiM flBJiJitOTcyi aHXHTenoM 
K aHajiMTy. ripeAnoHTHTejibHO, KorAa 
i/iMMo6MJiti30BaHHbiM aHajiMT MJIM efo ananor 
npeACTaBJi^ieT co6oC^ anajiMT, KOBaneHTHO 
OB^iaaHHbiC^ c 6enK0M, JiMLueHHbiM 

CneL4MCf)MHeCKOC^ CBJiablBaHDLAet^ aKTMBHOCTM K 

anariMTy. 

Cnoco6 npMMeHGHMfl 3Toro anariMTMHecKoro 
ycTpoMCTBa ATifi onpeAeneHMfl anariMTa 
nocpeACTBOM KOHKypeHTHoro MMMyHoaHannaa 
BKnioMaer cneAyfOLHne CTaAMn: 

(1) HaneceHne o6pa3iJ,a, coABp>KaLJ4ero 
nepByhD BOAHyto cjDasy, na nepsbiM annnnKaTop 
ycTpoMCTBa Anfl xpoMaTorpact)MHecKoro 
anajiMsa; 

(2) HaHecBHue BoccTaHaBnuBaroii^eC^ 
>KMAKOCTM, npeACTaBn?iK)LneM co6oPi BTopyHD 
BOAHyK) c|Da3y, Ha BTopoM annnnKajop; 

(3) ycTanoBKa nepBoro \a BToporo 
npoTMBoGiioKOB ycTpoi^iGTBa Ana 
xpoMaTorpaclDMHecKoro aHajiM3a APyr npoTMB 
Apyra TaK, hto o6pa3ei4 m nepepaciBopeHHbiM 

nepBbIM Cnei4MCjDMHeCKM CB^lSbiBaJOL^MMCfl 

napTHep aHanura nepenocjiTCiq na nepsbiM 
npoBOAHMK \A aaTGM Ha nepBbiCi KOHeu, 
xpoMaTorpac|DMHecKoi?i cpeflbi; 

(4) npeAOCTaBnenne o6pa3i4y m 
nepepacTBopeHHOMy nepBowy cnei^ncfii/iHecKM 
CBfl3biBaK)iJ4eiviyc^i napTHepy bo3mo>khoctm 
ABuraTbCfi no MeHbLueM Mepe Mepe3 ^acTb 
xpoMaTorpacpMHecKOM cpeAbi, GnoKMpyfl caMTbi 
CB^isbiBaHMiR Ha MMMyHonornHecKOM ananore, 

l1MM06l/inM30BaHHOM B AMCKpeTHOM oGjiacTMi 

(5) paa-beAMHeHMe nepBoro m BToporo 
npoTMBo6noKOB; 

(6) ycTanoBKa nepBoro n TpeTbero 
npoTMBoGjiOKOB Apyr npoTMB Apyra, 
nocpeACTBOM nero nepepacTBopeHHbiM Menehbrn 
BTopoM cne^^lct)M'^ecKM CBflSbisaHDiAMMCfl 
napTHep nepeHocnTcn na BTopoM npoBOAHHK m 
saTeM Ha sTopoM KOHei^ xpoMaTorpacf)MMecKoii 
cpsAbi; 

(7) npeAOCTaBJisHMe nepepacTBopsHHOMy 
MenenoMy BTopoMy cneL4Mct)MHecKM 
CB^isbisaioLAeMycfl napTHepy bo3mo>khoctm 
ABMraTbCfl Hepea no MeHbiiieC^ Mepe nacTb 
xpoMaTorpac|DMHecKoR cpeAbi, nepeKpbisaHDLAePi 
bck) oenacTb xpoMaTorpaclDM'-iecKot^ cpeAbi, 
4epe3 KOTopyio nepeA 3tmm 6bmM nepeneceHbi 
o6paaei4 m nepepacTBopeHHbii:^ nepBbif^ 
cneL4Mc|3MHecKM CBfi3biBaK)LAMMCfl napTHep, B 
pesyjibTaTe Hero npn nannHMM aHannTa b 
MccneAyeMOM o6pa3L4e weneHbiM BTopoM 
cnei4Mct)MHecKM CBflSbiBaKDLAMMCfl napTHep 
CB^iabiaaeTCfl c anani/iTOM mjim ero 
MMMyHonorMHecKUM ananoroM, 
MMMo6MnM30BaHHbiM B AncKpeTHOt^ o6nacTM, 
6naroAapfl CBnabiBaHnio oSpaai^a m anariMTa c 
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nepBbiM cneL\Mc|DHHecKH CBnabiBafomMMCfl 
napTHepoM; m 

(8) HaGniofleHMe n/i/inn nsMepeHne BToporo 
cneL^i/icjDMHecKM cBflabiBaKni^erocfl napiHepa b 
flMCKpeTHOM oGnacTM atis o6Hapy>KeHMfl m/mjim 
onpefleneHMfl aHanwra. 

ripeflnoMTHTejibHO, KorAa stot cnocoG 
flonoriHMTenbHO BKntoHaer aran MHKyGnpoBaHUfl 
ycrpoMCTBa Anfl xpoMaTorpac|DMHecKoro aHanMsa 
nocne HaHeceHMSR o6pa3L\a Ha nepBbiM 
annnnKarop Anfl ycKopeHMn peaKunn Me>KAy 
aHajiMTOM M nepBbiM cnei4iic()MHecKM 
CBfl3biBaHDinMMCfl napTHepoM. 

B anbiepHaTMBHOM cnoco6e npMMeHeHMfl 
SToro ycrpoCicTBa b flonojiHeHne k o6pa3i^y Ha 
nepBbiM annnnKarop mokst 6biTb floGaaneHa 
nepea^ BoccraHaBJiMBaioLL^afl dpassi. 

flpyrne eapnaHTbi anariMTkiHecKoro 
ycrpoMCTBa e cooTBercTBHn c HacToni^nM 
M3o6peTeHneivi, npncnoco6jieHHoro Ann 
BbinoriHeHMfl KOHKypeHTHbix MMMyHoaHani/isoB, 
Moryr 6biTb McnonbsoBaHbi noAo6HbiM >Ke 
oGpaaoM . 

CjieAyfOLi^MM BapnaHT anariMTMHecKoro 
ycTpoMCTBa An5i nposeAeHUfl KOHKypeHTHoro 

MMMyHOaHaJ1M3a B COOTBeTCTBHH C HaCTOfllUMM 

M3o6peTeHMeivi BKnfOMaer: 

(1) nepBbiM npoTMBo6noK, coAep>KaLi4MM: 

(a) xpoMaTorpacjoMHecKyK) cpeAV, MMeK)iJLJ,yK3 

nepBbIM M BTOpOM KOHl4bl M MMM06MJlM30BaHHblX 

Ha HeM B AUCKpeTHbix HenepeKpbiBafOLUMXciq 
oSnacTfix, Ka>KAafl H3 KOTopbix SHaHHTejibHO 
MeHbLue xpoMaTorpacjDHHecKOM cpeflbi: 

(1) cnei^nctDHMecKM CBfisbiBahDunerocfi 
napTHepa aHanura; n 

(ii) BTopuMHoro cnei^ncjDMHecKM 

CBFi3biBaK3meroc5^ napTHepa, cnoco6Horo k 
CBflabieaHUHD c sneivieHTOM cneuMcjDkiHecKM 
CBS^sbiBaHDLi^eMCii napbi, KOTopbiM yrpaTUJi 
acjDclDUHHOCTb K aHajinTy, n JioKannsoBaHHoro 
6nM>Ke K nepBOMy KOHL4y, HeM nepBbm 
cneLJ,Mcj3HHecKH cBfl3biBaK)iHMMCFi napTHep; 

(6) nepBbm npoBOAHHK b p,e\ACTBY\o[i\eM 
KOHTaKTe c nepsbiM kohi^om 

xpoMaTorpactDMMecKOM cpeAbi; n 

(b) BTOpOM npOBOAHMK B AS^ICTByiOLHeM 
KOHTaKTe CO BTOpbIM KOHI4OM 

xpoMaTorpactDHHecKOM cpeAbi; 

(2) BTopoki npoTMBo6jiOK, coAep>KaLi4HM: 

(a) annjinKarop, coAep>KaLAm^ ahanor 
aHanma, npeACTaBJiiRfOLAnCi co6om aHanm, 
KOBaneHTHO CB^isaHHbiPi c ansMeHTOM 
cneuMcjDMHecKM CBjRSbiBatoLAeMCfi napbi, 
yTpainBLUMM acpclDUHHOCTb K aHajiniy, n 

CnOC06HblP^ K CBn3blBaHM(0 BTOpMMHbIM 

cnei4Mc|DMHecKM CBfl3biBaKDmMMCfl napTHepoM, 
npM 3TOM sjieMeHT cnei4nc()MHecKM 
CBfl3biBaK3iAei;ic5i napbi MeTHTCsq ASTeKTi/ipyeMOM 
MeTKOM, a ahanor anannTa HaxoAHTcn b cjDopMe, 
cnoco6HoPi K nepepacTBopeHMio nocpeACTBOM 
Ao6aBJieHMfl boahom cl^asbi k annnnKaTopy; m 

(6) a6cop6ep, OTAeneHHbiM or annjiMKajopa. 

riepBbiC^ n BTopoC^ npoTMBo6noKM SToro 
ycTpot^cTsa CKOHcrpyMpoBaHbi raKUM o6pa30M, 
MTO B pe3ynbTaTe yciaHOBKM mx Apyr npoTi/iB 
Apyra BTOpoC^ npoBOAHHK HaxoAnrcfl b 
AeC^CTByrou^eM KOHiaKje c annnnKaropoM, 
nocpeACTBOM Hero coAep>KMMoe annnnKaTopa 
npMKnaAbiBasTCfl k xpoMaiorpaclDMHecKoC^ cpeAe 
M nepeH0CMTC5i no MSHbiueCi Maps Hepe3 nacib 
ee, a a6cop6ep naxoAHTCfl b AeCiciBytOLAeM 
KOHTaKTe c nepBbiM npoBOAHUKOM An5i OTBOAa 
>KMAKOCTM c xpoMaTorpacfjMHecKOM cpeAbi. 

KpoMe Toro, 3T0T BapnaHi ycTpoMCTsa 
npeAnoHTMTenbHO BKnKJHaeT KpbiLUKy, 
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npMKpenneHHyio LuapHi/ipHO k nepBOMy 
npoTMBoGjioKy, nosBonnioLAyfo o6>KMMaTb 
nepBbiC^ n BTopot^ npoTMBo6riOKi/i, KorAa ohm 
ycraHOBJieHbi Apyr npoTUB Apyra. B KpbiLUKe 
MwieeTCfl OTBepcTue, Bbipesannoe atiji loro, 

HT06bl MMBTb B03M0>KH0CTb OCMaTpHBaTb nO 

MeHbLuet^ Mepe nacTb xpoMaTorpacpuHecKoC^ 
cpeAbi, B TOM cnynae, KorAa ycTanoBnenHbie 
Apyr npoTMB Apyra npoTHBoSjioKn o6>KMMafOTCfl 

KpblLUKOCl. 

B 3TOM BapnaHTe npeAnoHTHTenbHO, ecru 
nepBbif^ oneL^kicpMHecKii CB^abiBaioLAMPicfi 
napiHep npeAcraBJifler coGoi^ cneL\Mcf)MHHoe k 
ananmy aHiMieno, a BTopuHHbiC^ cneui/ictikiHecKM 
CBfl3biBaioiHMMCfl napTHep - sTopoe aHTHTeno, 
o6naAaioLAee cnocoSnocTbro CBfl3biBaTb 
MMMyHorno6ynMH, JiMLiieHHbiC^ cnei4Mct)MHHOCTM k 
anajiMTy. ripeAnoMTHTeiibHO, KorAa ananor 
anajiMTa npeACTasjifleT coGom ananuT, 
KOBaneHTHO CBflsaHHbm c MMMyHorno6ynnHOM 
KaKoro-Jin6o BHAa, a cneL4M4)MHecKM 
CB^isbiBaioLAMPicfl napTHep ^Bn^eio^ aHTHTenoM, 

CneL4MCf)MHHblM K STOMy BMAy. 

KpoMe Toro, stot sapnaHT MO>KeT BKnioHaTb 

TpeTMM np0TMB06jl0K, KOTOpblt^ COAep>KI/lT 

a6cop6ep, pacnojio>KeHHbM TaKMM oSpasoM, hto 

npHBOAHTCa B KOHTaKT CO Bcew 

xpoMaTorpac|3MHecKOM cpeAOM m o6omm 
npoBOAHMKaMM nocne ycTanoBKn nepBoro m 
TpeTbero npoTMBo6noKOB Apyr npoTUB Apyra. B 
3TOM cjiyHae OTBepcTwe pacnonaraeicfl no3aAH 
xpoMaTorpacjDMHecKOM cpsAbi, hto A^eT 
BOSMOKHOCTb o6o3peBaTb no MeHbLueCi Mepe 
4acTb xpoMaTorpac|DMHecKOM cpeflbi c OSopOTHOM 
CTopoHbi, KOFAa BTopoM npoTHBo6noK 
HaKnaflbiBaeTca na nepBbm npoTHBo6noK, a 

TpeTHM Ha BTOpOM 

B APyroM BapnaHTe o6jiacTb BTopuHHoro 
cnei^MctDHHecKM CBflSbiBafOLnerociR napTHepa, 
MMMo6MJiM30BaHHoro Ha xpoMaTorpactDMHecKOM 
cpsAe, pasAenena no MeHbiueC^ Mepe na Ase 
OTAejibHbie n HenepeKpbiBafouL^Mecfi nonocbi, 
Ka>KAajR M3 KOTopbix coAep>KMT onpeAeneHHoe 
KonnnecTBO BTopuHHoro cnei4Mcj3MMecKM 
CB^qsbiBafOLnerocfl napTHepa; TaKUM o6pa30M, 
KonnHecTBO ananora ananma, CBfisaHHoro b 
30He o6Hapy>KeHHfl, m, cneAoeaTenbHO, 
KOHL^eHTpai^Mfl anajiMTa b MccjieAyeMOM 
o6pa3i4e yKa3biBaeTc^i HucnoM nonoc, c 
KOTopbiMM CBiqsbiBaeTCfi aHanor aHannTa. 

ELJj,e OAMH BapnaHT aHariMTMHecKoro 
ycTpoCicTBa, npMcnocoSneHHoro f\j\9\ 
BbinojiHeHMfi KOHKypeHTHoro anannsa, b 

COOTBeTCTBMM C HaCTOflLUMM n3o6peTeHneM 

McnojibsyeT GnoTMH-aBMAMHOByio CBfl3b. 3tot 
BapnaHT ycTpoMCTBa BKnioHaeT: 

(1) nepBbiM npoTMBo6jioK, coAep>KaLAMM 
xpoMaTorpacfiMHecKyto cpeAy, HMerou^yK) 

nepBblM k1 BTOpOM KOHUbl k1 MMM06MJlM30BaHHblX 

Ha HePi B kisonnpoBaHHbix A^CKpeTHbix 
HsnepeKpbiBaioiAnxcyi o6nacTflx, Ka>KAafl m3 
KOTopbix SHaHMTSJibHO MSHbLue pasMepa 
xpoMaTorpac|3MHecKOM cpeAbi: 

(a) BeiAecTBO, cnoco6Hoe k cneL\Mc|DHHHOMy 

CBflSblBaHMfO C 6MOTMHOM, Bbl6paHHOe M3 

rpynnbi, BKJiioHaioiAeC^ aBHAHH, CTpenTaskiAHH, 
aHTM6iioTMHOBoe aHTureno m mx npoMSBOflHbie; m 
(6) BTopuHHoro cneL4kict)MMecKM 

CBflSbisaioLAerocfl napiHspa, cnoco6Horo 

CneL^MCt)MHeCKM CB513blBaTbCfl c 

TpeXKOMHOHeHTHblM KOMnJieKCOM, COASpJKaiAMM : 

(i) anajiMT; 

(ii) sneMeHT cneuiMclDMHecKM CB^isbisaioLAet^cfl 
napbi, fiMLiieHHoR cneL4Mct)i/iHecKM 
CBflSbiBaioLAeMCFi ac|3c|DMHHOCTM K aHajiMTy; 
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aneMeHT npi/i 3Tom cBnabiBaeTcn c aHariMTOM 
KOBaneHTHOM CBSRSbro; v\ 

(iii) AereKTMpyeMyio MSTKy, CBSiaaHHyio c 
sneMeHTOM cnei^nclDMHecKM CBsabiBaioL^eC^cfl 
napbi; 

(2) BTopoM npoTMBoGjiOK, coflepxau^nCi 
nepBbiC^ annjikiKarop, BKmoMawLnnt^ nepBoro 
cnei^McpMMecKki CBflSbiBaioinerocfl c aHannTOM 
napTHepa b cjDopMe, KOTopyio mo>kho 
nepepacTBopi/iTb floGaBJieHMeM BOAHoro 
o6pa3i4a k nepBowy annnnKaropy, npn stom 
nepBbiP) cneL4Mc|Di/iHecKM CB^iabiBafOLi^MC^c^i 
napTHep KoeaneHTHO coeflUHeH c 6motmhom m He 
CnOCOOeH K CBfiablBaHMIO BIOpMHHblM 

cnei4ii<:|)iiHecKLi CBfl3biBaK)Li4MMCfl napTHepoM; 

(3) TpeTMM npoTMBo6noK, coflep>Kaii^MM: 

(a) BTopoC^ annnnKarop, BKnioMaioinMR 
TpexKOMnoHGHTHbiM KOMnjieKC B cfjopMe, KOTOpafl 
MO>KeT 6biTb nepepacTBopeHa Ao6aBneHMeM 
BTopoti BOflHOM c|Da3bi Ko BTopoMy annjiMKaTopy; 

M 

(6) a6cop6ep, OTfleneHHbiC^ ot BToporo 
annjiMKaiopa. 

riepBblC^ H BTOpoW npOTMB06J10KM sToro 

ycTpoMCTsa cKOHcrpynpoBaHbi raKMM o6pa30M, 
HTO B peayjibTare ycraHOBKH mx Apyr npoTUB 
flpyra nepBbm npoBOAHHK HaxoflMTca b 
AeMCTByKJLi^eM KOHTaKie c nepBbiM 
annjiMKaiopoM, nocpeACTBOM nero coAep>KMMoe 
nepBoro annjinKaiopa HaKnaAbiBaeiciR Ha 
xpoMaTorpac|3HHecKyfo cpeAy m nepeHocnTca no 
MeHbLueM Mepe nepea ee nacTb. flepsbiM n 
TperuM npoTMBo6jioKM CKOHcrpynpoBaHbi laKUM 
o6pa30M, MTO B peayjibTare ycraHOBKH nx APyr 
npoTUB Apyra a6cop6ep pacnonaraeic^i b 
KOHTaKTe c nepebiM npoeoAHi/iKOM Ann OTBOAa 
>KMAKOCTM c xpoMaTorpact)MMecKoCi cpeAbi, a 
BTopoM annnnKarop npuxoAMT b ASMCTByfOLHtiM 
KOHTaKT CO BTopbiM npoBOAHUKOM, nocpeACTBOM 
Hero coAep>Ki/iMoe BToporo annnnKaropa 
HaKJiaAbiBaeTCfl Ha xpoMaTorpacjDHHecKyHD cpeAy 
M nepeHOCMTCfi no MenbLueM iwepe Hepe3 ee 
HacTb, nepeKpbiBaHDLi^yK) ry nacTb 
xpoMarorpac^^n^ecKOM cpeAbi, Hepe3 KOTopyjo 
nepeHocunocb cx3Aep>KMMoe nepBoro 
annnnKaropa. 

ripeAnoHTHTeribHO, KorAa nepBbiM 
cnei^McjDi/iHecKM CB^sbiBafOLAHMCfi napinep 
npeACTaBJifler co6om aHTH-aHanuT aHTMierio. 
SneMeHTOM cneiJ,McjDMHecKH CBfl3biBafOLLJ,eMC5q 
napbi TpexKOMnoneHTHoro KOMnneKca MOKei 
9]Bn9]ThC9] MMMyHornoGynnH G KponnKa, b 3tom 
cnynae BTopuHHbiM cnei4Hc{}HHecKH 

CB5R3blBaHDL4MMCfl napTHepOM MO>KeT GblTb K03HM 

aHTM-(lgG KpojiMKa). ripeflnoMTMTenbHO, MToebi 

BeLL^eCTBOM, cnoco6HbiM Cnei^MCtJMHeCKM 
CB513blBaTb 6mOTMH, 51BJ15iriC51 CTpenTaSMflMH. 

06nacTb mviMo6i/inM3aL\MM BTopuHHoro 
cneuMcjDMHecKM cBiR3biBaK)i4erocfl napiHepa na 
xpoMaiorpaclDHHecKOM cpeAe mokbt 6biTb 
pasAeneHa no MeHbLiieC^ Mepe Ha Ase 
OTAejibHbie M He nepeKpbiBaKDLAnecfl nonocbi, 
Ka>KAafl MS KOTopbix coAep>KMT onpeAeneHHoe 
KOnHHeCTBO BTopuHHoro cneL^ncfiMHecKM 
CBfl3biBaK)i4eroc;i naprnepa, raKMM o6pa30M 
KOJiMMecTBO TpexKOMnoHeHTHoro KOMnneKca, 
CBflsaHHoro b 30He o6Hapy>KeHM5i, m, 
cneAOBarenbHO, McxoAHafl KOHi4eHTpai4Mfl 
anajiMia b MccneAyeMOM oepasL^e 
onpeAejiflHDTCfl hmcjiom nonce, c KOTopbiMM 
CBflSbiBaeTCfl TpexKOMnoheHTHbiM KOMnjieKC. 

Elab OAHa BepcMJi ycrpot^cTBa 
xpoMarorpactDMHecKoro ananMsa b cooTBeTCTBMM 
C HaCTOfllAMM M3o6peTeHMeM, 

npMcnoco6neHHoro Ann BbinojiHeHMn 
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KOHKypeHTHoro aHannaa, BunroHaer: 

(1) nepBbiM npoTMBo6noK, coAep>KaiAMM: 

(a) xpoMaTorpacfJkmecKyto cpeAy, MwetoiAyto 

nepBblR M BTOpoC^ KOHL^bl M MMM06MnM30BaHHblX 

Ha HeC^ B M3orii/ipoBaHHbix m 
HenepeKpbiBaioLAMXcn AMCKpsTHbix o6jiacTnx, 
Ka>KAan mx KOTopux snaMMTenbHO MSHbLue 
xpoMaTorpacfiM'HecKOM cpeAbi: 

(1) anajior anariMTa, cnocoSHbiM CBnabisaTb 
cneL^McjDMHecKM CBfiabiBaioLAerocfl naprnepa k 
aHannTy; m 

(ii) BTopMHHoro cneL4Mct)MHecKM 

CB^iabisaioLAerocfl naprnepa, cnoco6Horo 
CB^abiBaib sjieMeHT cneuMclsi/iHecKM 
CBflSbiBaioLAeMCfl napbi, KoropbiM o6naAaeT 
act)Cf)MHHOCTbK) K aHajiMTy, npM 3tom caM 
BTOpM^Hblf^ Cnei^MCjDMHeCKM CB^3blBafOLAMf^C5q 

napTHep nuLueH a4)4)MHHOCTM k aHannry; m 

(6) npOBOAHMK B AeMCTByK)LU,eiVl KOHTaKTe C 

nepBbiM KOHHOM xpoMajorpa^JMHecKOM cpeflbi; m 

(2) BTopoM npoTMBo6noK, coAep>KaL4MM 
annjiMKaiop, BKntonaHDiAMC^ Gnei4MclDMHecKM 
CB^iabisaioLueroc?! c aHariMTOM naprnepa b 
nepepacTBopMMoPi AoSasneHMeM k annriMKaiopy 

BOAHOM C|Da3bl c|DopMe 

riepBbiM M BTOpOM np0TMB06n0KM SToro 

ycTpoCicTBa CKOHcrpynpoBaHbi TaKUM o6pa30M, 
HTO B pesynbTare ycTanoBKi/i nx Apyr npoTMB 
Apyra npoBOAHMK pasMeiAaeTCfi b ASMCTByfOLneM 
KOHTaKTe c annriMKaTopoM, nocpeACTBOM nero 
coAep>KMMoe annnnKaropa HaKnaAbiBaeTcyi Ha 
xpoMaTorpacjDMHecKyHD cpeAy ^ nepeHocnTca no 
MeHbLueM Mepe nepes ee nacTb. 

ripeAnoMTMTenbHO, KorAa nepBbiM 
cnei4McjDMMecKM CB?i3biBaioLAMMC^i napTHepoM 
aBJiflerca cneL|Mc|DHHHoe k aHanmy aHTMTejio, a 
aHanor aHani/iTa npeACTaBJis^er co6om anariMT, 
KOBaneHTHO coeAHHeHHbiM c 6enKOM, He 
oSjiaAafOLAUM aKTHBHOCTbK) cnei4n4)MHecKM 
CB5q3biBaTbC5R c aHajiMTOM MJiM CO cnei4ncjoMHecKM 
CB^i3biBafOLAHMCfl napTHepoM k yKasannoMy 
ananHTy. ripeAnoHTMTenbHO, KorAa BTopMHHbiM 
cnei^McjDHHecKM CBfi3biBaioLAMMC5q naprnep 
CB^isbiBaer cnei4M0MHHoe k anarinTy aHTMTeno 

Ha OCHOBe BMAOCneLIUCjDMMeCKMX 

BsanMOAeuicTBMM, He BOBJieKaioiAMX 

aHTureHCBfisbiBaioiAMi;^ caC^r aHTMrena k 
aHajiMTy. 

B 3TOM ycTpoMCTBe oSnacTb 

MMM06nnM3ai4MM BTOpMHHOrO CneL|MCt)MHeCKM 

CB;i3biBaHDLJ4erocsq napTHepa na 
xpoMaTorpacjDMHecKOM cpeAe MO>KeT SbiTb 
pasAenena no MeHbiuefi Mepe na ABe 
AMCKpeTHbie M HenepeKpbiBafOLAMecfl nonocbi, 
Ka>KAafi M3 KOTopbix coAep>KMT onpeAejieHHoe 

KOJIM^eCTBO BTOpMHHOrO CneL4MC|DM4eCKM 

CBfi3biBaioLAerocfl naprnepa, m raKMM o6pa30M 
KOJiMMecTBO MeneHoro cnei^McpMMecKM 
CBflSbiaaioLAerocfl c aHariMTOM naprnepa, 
GB^iaannoro b aone o6napy>KenMfl, m, 
cneAOBarejibno, KonnHecrBO anariMra b 
MoaneAyeMOM o6pa3Ae onpeAejifiHDrcfl hmojiom 
nonoc, c KoropbiMM csfiabiBaercfl MenenbiC^ 
cneL4Mc|DMHecKM CBfl3biBaioLAMMCfl naprnep. 

flpyras sepcMfl anariMrMMecKoro ycrpoRcrBa 
B coorBercrBMM c nacroflinMM M3o6pereHMeM, 
npMcnoco6jienHoro Ana BbinonnenMfl 
KOHKypenrHoro HMMynoanajiMaa, npeAcraBJifler 
co6oC^ rpexKOMnonenrHoe ycrpoC^CTBO, 
BKnioHaHDLAee ABa orana MMrpai^MM pearenroB 
Hepes xpoMarorpaclDMHecKyHD cpeAy, o6a 
npoxoAflLAMe b oahom m tom nanpasneHMM. 
3ro ycrpoMCTBO BKntonaer b ce6fl: 

(1) nepebiM nporMBo6noK, coAep>KaiAMM: 

(a) xpoMaTorpacjDMHecKyjo cpeAy, MMetoiAyio 
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nepBbIM M BTOpOM KOHL^bl M |/IMM06MJlM30BaHHblX 
Ha HeM B kISOJIi/ipOBaHHblX AI^CKpeTHblX ]A He 

nepeKpbiBaioLi4iixcfl o6nacTflx, Ka>Kflafl i/i3 
KOTopbix MeHbLue xpoMaTorpacj^MHecKOM cpeflbi: 

(1) cneL\nct)MMecKM CBflSbiBaioLnerocfl c 
aHannTOM napTHepa; m 

(ii) BTopuMHoro cnei^ncpuMecKM 

CBnabiBaKDinerocfl c aHariMTOM napiHepa, KaK 
onucaho Bbime, pacnojio>KeHHoro 6nM>Ke k 
nepeoMy KOHuy xpoMaTorpacfiMHecKOM cpeflbi; 

(6) nepBbm npoBOAHMK b fleiiCTByfOLueM 
KOHTaKTe c nepBbiM kohl^om 

xpoMaTorpacjDMHecKoR cpeAbi m cnocoSHbiP^ 
ct)yHKi4MOHMpoBaTb KBK nepBbiM annjiMKaTop; m 

(b) BTopoC^ npoBOAHHK B fleiicTByioineM 

KOHTaKTe CO BTOpbIM KOHI4OM 

xpoMaTorpa4)MHecKOM cpeflbi; 

(2) BTOpOM npoTMBo6noK, CX5flep>KaLl^MM: 

(a) BTopoM annnnKaTop, BKnfOHaioinMM 
anajior aHankiia, KaK onMcaHO BbiLue, ki 
npucyTCTByHDLi^kii^ b nepepacieopuMoC^ 
flo6aBneHi>ieM k annnnKaiopy boahom dpashi 
cf)opMe; M 

(6) nepsbiR a6cop6ep, OTAeneHHbii^ or 
BToporo annnnKaTopa; m 

(3) TpeiMM npoTi/iBo6noK, coj2,ep>Kaii\\A\A 
BTopoM a6cop6ep. 

riepBbiM n BTopoPi npOTMB06riOKM 3Toro 
yCTpOMCTBa CKOHCTpyMpOBaHbl TaKMM o6pa30M, 

HTO B pesynbiaie yciaHOBKM mx Apyr npoiHB 
Apyra sTopoM annjii/iKaiop npuxoAm b 

AeMCTByKDLL^nCl KOHiaKT C nepBbIM npOBOAHMKOM, 

a nepsbiM a6cop6ep - b AeCiCTByhoiJLJ,HM KOHiaKT 

CO BTOpbIM npOBOAHUKOM. flepSblM M TpeiML^ 

npoTi/iBo6noKM CKOHcrpynpoBaHbi TaKMM 
o6pa30M, HTO B peayjibiaTe ycraHOBKn mx Apyr 
npoTMB Apyra BTopoM a6cop6ep pacnonaraeTCSR 

B npflMOM KOHTaKTe C nepBbIM npOBOAHMKOM M 

xpoMaTorpa4)MHecKoii cpeAOM Ann yAanenun m3 

Hee >KMAKOCTl1. 

3tm m APyrwe ocoSeHHOCTH, acnsKTbi m 
npemviymecTBa HacTO?iLnero M3o6peTeHMfi 
CTaHyT 6onee noHfiTHbi npi/i paccMOTpeHnn 
crieAyK)L4MX onucaHn^i, cjDopMyribi m 
conpoBO>KAatoLL^MX pucyHKOB, TAe: 

0Mr. 1A npeACTaBJiaeT coGom pucyHOK 
OAHoro BapMaHTa AsyOrioHHoro ycTpoMCTBa Ana 
xpoMaTorpacjoMHecKoro aHajiM3a b cooTBeTCTBMH 
c HacTOiRLHiiM n3o6peTeHMeM; 

Omt. 1 5 npeACTaBJifieT co6om pucyHOK 
M3o6pa>KeHHoro na cjDi/ir. 1A AByGnoHHoro 
ycTpoMCTBa ATiyi xpoMaTorpacjDMHecKoro 
aHajiMsa, noKasaHHoro c ycTaHOBJieHHbiMM Apyr 
npoTUB Apyra AsywA GnoKaMn; 

0]Ar. 2 npeACTaanjieT co6oC^ pMcyHOK 
BapnaHTa ABy6J^o'^HO^o ycTpoMCTsa Ann 
xpoMaTorpaclDM^ecKoro anani/iaa b cooTBeTCTBUM 

C HaCTOflLAMM M306peTeHkieM, B KOTOpOM nepBbiM 

npoTi/iBo6noK BKnioHaeT aony npuroTOBJieHun 
o6pa3L^a n xpoMaTorpact)MHecKyK) cpsAy, hs 
CBflsaHHyto c aoHoi^ npHroTOBJisHM^i oGpaaL^a, a 
BTopoC^ npoTi/iBo6noK BKHiOHaeT npoBOA^iAMC^ 
coeAUHMTenbHbiM sneMeHT; 

cDnr. 3 npeACTaBJifler coeoCi pucyHOK ApyroC^ 
BepcMM ABy6jioMHoro anariMTkmecKoro 

yCTpoC^CTSa B COOTBeTCTBMH C HaCTOniAMM 

Mao6peTeHneM c aoHoi^ npuroTOBJieHun 
oepaai^a, BBeAeHHOM b nepBbiM npoTMBo6rioK; 

0v\r. 4 npeACiaejifleT co6oC^ pucyHOK 
anbTepHaiMBHoro BapnaHTa BepcMH, 
M3o6pa>KeHHOM Ha ct)Mr. 3, c a6oop6epoM 
npeAnoMTMTenbHee na BTopoiui npoTHBoSnoKe, 
He>KejiM Ha nepBOM; 

0v\r. 5 npeACTaBJiaeT co6oK pucynoK Apyroro 
BapnaHTa ABy6noMHoro aHa^lMTM'^ecKo^o 
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yCTpOMCTBa B COOTBeTCTBMM C HaCTOflLAMM 

M3o6peTeHMeM c sohom npnroTOBJieHMSi oSpaaua 
M a6cop6epoM, pacnono>KeHHbiMM na oahom m 
TOM >Ke npoTMBo6noKe; 

0Mr. 6 npeAcraBJifleT co6oC^ pucynoK eiAe 
OAHoro BapnaHTa AsyGrioMHoro aHannTHHecKoro 

yCTpoC^CTBa B COOTBeTCTBUM C HaCTOSILAMM 

naoGpeTeHneM c ABywn AeTeKTopHbiwin 
annjiMKaTopHbiMM noAnoKKaMM na paanbix 
npoTMBo6jioKax; 

^v\v. 7 npeACTaBJiflST co6oCi pucyHOK eiAe 
OAHoPi BepcMM ABySjioHHoro aHannTHHecKoro 

yCTpOt^CTBa B COOTBeTCTBMM C HaCTOflLAMM 

M3o6peTeHMeM, BKnioHafOLAero ABa annriMKaTopa 
Ha OAHOM M3 6noKOB; 

^v\v. 8 npeACTasnfleT co6om pMcynoK 
anbTepHaTMBHoro BapnaHTa sepcMM, 
Mao6pa>KeHHOM na ct)Mr. 7, c a6cop6epoM 
npeAnoHTMTejibHo na BTopoM npoTMBo6noKe, 
He>Kejiki Ha nepBOM; 

0Mr. 9 npeACTasnyieT co6oC^ pucynoK eiAe 
oAHoro BapnaHTa ABy^noHHoro anannTMHecKoro 

yCTpoC^CTSa B COOTBeTCTBHH C HaCTOflLAMM 

Mao6peTeHMeM c paapbiBOM Me>KAy 
npOBOAHMKOM M xpoMaTorpacjDMMecKOM cpeAOM, 
KOTopbiM coeAMHfleTCJR, KorAa ycTpoMCTBO 
aaKpbiTo; 

Our. 10A npeACTaBJifieT co6om pucyhOK eu^e 
OAHoro BapnaHTa AsyGrioHHoro aHannTHHecKoro 

yCTpOMCTBa B COOTBeTCTBMM C HaCTO^lLAMM 

M3o6peTeHMeM, coAep>KaLAero AeTeKTopnyK) 
annjiMKaTopHyfo noAno>KKy b Aei^cTByHDiAeM 
KOHTaKTe c xpoMaTorpacjDMHecKOM cpeflOM; 

<t>Mr. 10B npeACTaBJifieT co6om bma csaAM 
M3o6pa>KeHHoro Ha cj3Mr.10A ABy6noHHoro 
aHariMTH'HecKoro ycTpoMCTea, flaHHoro b paspese 
M ASMOHCTpMpyjoLneroMM ASTariM 6noKOB, 
ycTaHoeneHNbix APyr npoTMB APyra; 

0Mr. 11A npeACTaBJifleT co6om pMcynoK eu^e 
OAHoro BapMaHTa ABy6jioHHoro anariMTMHecKoro 

yCTpOMCTBa B COOTBeTCTBMM C HaCTOflLAMM 

M3o6peTeHMeM, b ochobhom noAoSnoro 
BapMaHTy, M3o6pa>KeHHOMy na cjDMr. 10, ho c 
ASTeKTopHOM annriMKaTopHOM noAno>KKOM b 
np?iMOM KOHTaKTe c xpoMaTorpacJsMMecKOM 

cpeAOM; 

Omt. 1 1 B npeACTasjifleT co6om bma caaAM 
M3o6pa>KeHHoro na cjDMr. 11 A ABy6noHHoro 
aHaiiMTMHecKoro ycTpoMCTea, AaHHoro b paapeae 
M AeMOHCTpMpyraiAeroMM AQTariM 6noKOB, 
ycTaHOBneHHbix APyr npoTUB APyra; 

<X>v\v. 12A npeACTaBJi5qeT co6om pMcynoK 
BapMaHTa ABy6noHHoro anariMTMHecKoro 
ycTpoi?icTBa cornacHO nacTOfliAeMy 
MaoGpeTeHMK), npMroAHoro aha BbinonneHMfl 
AByHanpasneHHOM xpoMaTorpa4)m/i; 

<l>Mr. 12B npeACTasnneT co6om bma CBepxy 
Mao6pa>KeHHoro na cpMr. 12A ABySnoMHoro 
ycTpoMCTBa An^i xpoMaTorpac|DMHecKoro 
ananMsa, noKaaaHHoro c ycTaHOBnennbiMM Apyr 
npoTMB Apyra AsyMfl 6jioKaMM: 

0Mr. 13A npeACTaBJifleT co6oC^ pMcynoK 
Apyroro BapMaHTa ABy6noHHoro anariMTMHecKoro 
ycTpoRcTBa, npMroAHoro Ann Bbino/iHeHMfl 
ABynanpaBJieHHo^ xpoMaTorpacpMM, c AsyMn 
annjiMKaTopaMM m npoBOAHMKOM; 

0Mr. 13B npeACTasnneT co6ot^ bma CBepxy 
Mao6pa>KeHHoro na cjDMr. ISA ABySnoMHoro 
ycTpoWcTBa An^i xpoMaTorpac|DMHecKoro 
anajiMaa, noKaaaHHoro c ycTaHosnenHbiMM Apyr 
npOTMB APyra AsyMfl 6jiOKaMM; 

<t>Mr. 14 npeACTaansieT co6oR pMcynoK 
Apyroro AByGnoHHoro anariMTMHecKoro 

yCTpoC^CTBa B COOTSeTCTBMM C HaCTOflLAMM 

Mao6peTeHMeM c AeTeKTopnoM annriMKaTopHOM 
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noATioKKOM Ha nepBOM npoTHBoSnoKe m c sohom 
npuroTOBneHMJi o6pa3i4a; 

<tMr. 15 npeflCTaBJi^ieT co6oi^ pucyHOK 
flpyroro ABy6noHHoro aHanmnHecKoro 
ycrpot^cTBa cornacHO HacTOJimeMy 
M3o6peTeHH[o c annrinKaTopoM, paafleneHHbiM 
Ha ABa ceKTopa, o^ecne^MBaioLi^kiM npoMbiBKy 
xpoMarorpacpn^ecKoC^ cpeAbi oGpaai^oM, 
CB060AHblM OT MeiKu; 

ctur. 1 6A npeACTaBJineT co6om pucyHOK eu^e 
OAHoro ABy6noHHoro aHariMTHHecKoro 
ycTpot^cTsa, npuroAHoro AByHanpasneHHoR 
xpoMaTorpa4)MM, c KpbiiuKOM; 

<t5Mr. 16B npeACTaBJifler co6oC^ bha CBepxy 
M3o6pa>KeHHoro na cpur. 16A Asy^no^Horo 
ycTpoMCTBa Ann xpoMaTorpacfinMecKoro 
aHannaa, noKaaaHHoro c ycTaHOBneHHbiMn Apyr 
npoTUB Apyra AByMfl 6noKaMn; 

<Pv\r. 17A npeACTasnfleT coGoPi pucynoK 
Tpex6jiOHHoro aHannTHHecKoro ycrpoMCTBa b 
cx)OTBeTCTBMM c HacTOflLAMM H3o6peTeHMeM; 

<t>\Ar. 17B npeACTaBJiflei co6om bha caaAH 
M3o6pa>KeHHoro na cjDMr. 17A TpexGnoHHoro 
aHannTMHecKoro ycTpoMCTsa, AaHHoro b paapeae 
M AeMOHCTpMpyfOLu,ero ASTann 6noKOB, 
ycTaHosneHHbix Apyr npoTUB Apyra; 

Omt. 18 npeACTaBJiaeT coGom pi/icynoK 
Tpex6jioHHoro aHaiiMTHHecKoro ycipoMCTea 
cornacHO HacTOfiLueMy nsoGpejeHMK), e KOTopoM 
TpeiMM 6J10K Aei^cTByei KaK nomoTHTerib 
>KMAKOCTM CO BceM xpoMaiorpaclDHHecKOM CpeAbi 

M 06OMX npOBOAHMKOB; 

0Mr. 19 npeAcraBJi^ieT co6om pucynoK 
MHO>KecTBeHHoro aHannTHMecKoro ycipoMCTBa b 
COOTBerCTBHH C HaCTO?1LJ4HM H3o6peTeHneM, 
npuroAHoro Anfi OAHOBpeMeHHoro aHarii/iaa 
OAHoro wjiM 6onee o6pa3L40B; 

0Mr. 20 npeACTaBJiflei co6om pMcynoK 
BapwaHTa MHO>KecTBeHHoro aHajiHTHHecKoro 
ycrpoMCTsa cornacHO HacTOfliAeiviy 
M3o6peTeHHfo, coAep>KaLL4ero CKJiaAHoe 
yrny6rieHne ^n9] noivieLiJ,eHMiq oGpasi^a; 

0Mr. 21 npeACTaBJijqeT C060P1 pi/icynoK 
Apyroro BapMaHia MHo>KecTBeHHoro 

aHannTMHecKoro ycrpoMCTBa b cooTBeTCTBMH c 
HacTOfliUMM M3o6peTeHMeM, aAanri/ipoBaHHoro 
Ann nojiyHeHUfl tgctobom Kaprbi; 

Our. 22 npeACTaBri5ReT co6om pi/icyHOK eii\e 
OAHoro BapnaHia MHO>KecTBeHHoro 

anariMTMHecKoro ycipoMCTBa b cooTBeTCTBMM c 
HacTo^iLAMM M3o6peTeHMeM, aAanTMposaHHoro 
A-nn nojiyHeHMfl TecToeoM Kaprbi; 

Our. 23 npeAciaBJiiqeT co6om pucynoK 
BapMaHTa TpexGnoHHoro aHariMTHHecKoro 
ycrpoPicTBa b cooTBercTBHM c HacTOJiiAMM 
M3o6peTeHMeM, npuroAHoro Ann BbinoriHeHMfl 
KOHKypeHTHoro MMMyHoaHannsa, 
McnojibaytoiAero MeMenoe aHTHreno, 

CB$13blBaK3IAeeC51 C MMIVI06MJ1M30BaHHblM HB 

xpoMarorpactDHHecKOM cpeAe ananoroM 
anariMTa; 

0v\r. 24 npeAcraBJi^ieT coSom pMcynoK 
ABy6noHHoro aHannTHHecKoro ycTpoi^cTBa c 
KpbiiuKoi^, npuroAHoro Ann Bbino/iHeHUfl 
KOHKypeHTHoro MMMyHoahanMaa c 

McnojibGOBaHneM MeneHoro ananora aHanura; 

ctkir. 25 npeACTaBJifler co6oC^ pucyHOK 
Tpex6noMHoro ahannTHMecKoro ycipoMCTBa, 
npuroAHoro Anfl BbinojiHeHMfl 
OAHOHanpaBJieHHoro KOHKypeHTHoro anannaa c 
McnojibsoBaHMeM Menenoro ananora anariMTa, 
TpeTMC^ 6noK KOToporo AeC^CTByer KaK 
nornoTMTenb >kmakoctm go bcbR 
xpoMarorpacjanHecKoC^ cpeAbi n c o6omx 

npOBOAHMKOB; 
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<t>Mr. 26 npeAcraBJifleT co6oPi pucynoK 
Tpex6noHHoro aHani/iTMHecKoro ycipoMCTsa b 
cooTBercTBi/iM c nacTOfliAUM H3o6peTeHMeM, 
npMroAHoro An?! BbinojiHennji KOHKypenTHoro 
MMMynoanajiHaa m i/icnojibayhDu^ero 

6MOTMH-aBMAHHOBoe BsanMOAeMCTBue; 

<X>]AV. 27 npeACTaarifleT co6oC^ pucynoK 
ABy6no4noro anannTi/mecKoro ycrpoC^CTBa, 
npuroAHoro Ann BbinojiHenun KOHKypeniHoro 
anajiMsa c McnojibsoBankieM Menenoro 
aHTM-aHankiT aHTHjena; m 

Our. 28 npeACTaBfiflei coGot^ H3oGpa>KeHMe 
anajiMTMHecKoro ycrpoPicTBa b cooTBeicTBi/iM c 
nacTOfliAMM MaoGpereHMeM, npMroAHoro Anfl 
npMeMa raMnona hjim noxo>Kero ycTpoC^CTsa Anfl 
HaneceHMfl o6pa3L^a m CKOHcrpyMpoBaHHoro Ann 
o6Hapy>KeHMfl ahTureHa Streptococcus A. 

OnpeAenenMfl 

B KOHTeKcre Aannoro onucankifl cjieAyiOLAne 
TepMMHbi onpeAejiflHDTCfl KaK yKaaano HM>Ke, aa 
MCKntoHenneM cnynaeB, OTMenennbix ocoSo. 
Cnei4Mct)MHecKM CB^i3biBaiOLAMC^cfl napinep: OAHa 
M3 napbi MoneKyji, Koropbie BsanMOAeC^CTByHDT 
nocpeACTBOM cnenMctDMHecKMX HeKOBaneninbix 

B3aMMOAeMCTBMM, SaBMCflLl^MX OT MX TpeXMepHblX 

crpyKiyp. TMnMHHbiMi/i napawiH cnei^MclDi/iHecKM 
CBaabiBafOLAnxcn napTHepoB fiBJifiHDTcn aHTi/ireH - 
aHTMieno, ranien - aniMTerio, ropivioH - 
peueniop, hmtb HyKneMnoBOM KMcnoTbi 
KOMnjieMeniapHaiq hmtb nyKJisMHOBOM KMcnoibi, 
cyScipai - 4)epMeHT, MHrM6MTop - cjDepMSHT, 
yrnsBOA - nsKTHH, 6mothh - aBMAHH m BMpyc - 
peiJ,enTop. 

fleCiCTByKDLUMCi KOHiaKT: ABa rsepAbix 
KOMnoHenia naxoAfiTCi^ b AeMCTByhoineM 
KonraKTe, KorAa ohm coeAMH?iK)TGa nan pa My 
uni/i onocpeAOBaHHO laKMM o6pa30M, mto 
BOAHafi cjDaaa mokgt renb or OAHoro M3 Asyx 
KOMnoHeHTOB K ApyroMy cyLAeciBeHHO 
HenpepbiBHO noA Ae^iciBMeivi KanMJiniqpHbix cmji 

MJIM APyrUM CnOCOSOM. "FlpflMOM KOHiaKT" 

osnanaeT, hto A^a sneMenra HaxoA?iTC?i b 

CtDMSMHeCKOM KOHiaKTe GOKOBbIMM MJIM 

clDpoHTajibHbiMM rpaH5^MM. B TMnMHHOM cjiyHae, 
KorAa ABa KOMnoneHia HaxoAarc?! b npjiMOM 
KonraKTe, ohm saxoA^iT oahh na ApyroM c 
nepeKpbiTMGM npM6riM3MTenbHO or 0,5 ao 3 mm. 
BMecre c leM, KOMnoHeHibi Moryr SbiTb 
pacnojio>KeHbi, npocro conpMKacasqcb 
cocBAHMMM rpaniqMM. "HenpflMOM KOHiaKi" 
osnanaeT, hto ABa oneMBHTa ne HaxoA?iTC?i b 

C|DM3MHeCKOM KOHTaKTB, HO COSAl^HeHbl C 

noMOLAbK) OAHoro nnn 6ojiee hpoboahmkob. 

OrpaHMHennaiR eMKOCTb: a6cop6ep MiweeT 
orpaHMMeHHyio eMKOCTb, ecnn nacbiinaeTCJi 
>KMAKOCTbto, nony^eHHOM bo BpewiJi o6bNHoro 
npoBeAeHMfl aHajiM3a b ycrpoMCTse, b KOTopoM 
on pacnono>Ken. B TaKOM coctoahmm a6cop6ep 
Mo>KeT BbiAenflTb AonojiHUTenbHO 
a6cop6MpoBaHHyio >KHAKOCTb m CTaHOBMTbCfl no 

MeHbLUeil Mepe HaCTMHHO npOBOAflLAMM. 

AHajiMT: TepMMH "anajiMT" BKnioHaeT KaK 
caiviy MSMepneMyKD MoneKyny, TaK m ee ananorM 
M npoM3BOAHbie, KorAa TaKMe ananorM m 
npoM3BOAHbie CBJiabiBaioT Apyryio MoneKyny, 
Mcnonbayewyro b anariMae, no cyinecTBy raK >Ke, 
KaK CB^sbiBaeT ee anannT. 

AHTMTeno: repMMH "anTMTeno" BKntonaeT KaK 
MHTSKTHbie MoneKynbi aHiMien 

COOTSeTCTByKDlAeM CneL4M4>MHHOCTM, TaK M MX 

ctipariweHTbi (sKniOHaioiAMe Fab, F(ab') m 
F(ab") 2 0parMeHTbi), a TaK>Ke xmmmmbckm 
MOAHc|DMi4MpoBaHHbie MHTaKTHbiB MoneKynbi 
anTMTeri m mx cJ^parMenTbi, BKniOMasi rM6pMAHbie 
anTMTena, coaAannbie sa cmbt peaccoi4MaL\MM 
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cy6-beAHHm4 in vitro. 

BropMHHblM CneL4MC|Dl1HeCKM CBfl3blBaK)L14MMC3R 

napTHep: AononHmenbHbiR cnei^ncfjMMecKM 

CB9\3h\Ba\Oll\\A\^C9\ napTHep, KOTOpblt^ 

CBfl3biBaeTC$i c sjieMeHTaMM napbi 
cnei4Mc|DMMecKM CBflSbiBafou^Mxcfl napiHepoB bo 
BpeMfl kix Baai/iMOAeD^CTBi/in, HasbiBaercsR 

BTOpH4HblM Cnei^UCflMMeCKH CBfl3blBaK3ll^MMCfl 

napTHepoM. HanpuMep, napy cnemic|DMHecKM 
CBfl3biBaHDi4Mxcn napTHepoB wioryr cocTaBJiflTb 
Giardi a aHTureH m aHTMieno Ha Giardia m3 
KponnKa. B laKOM cjiynae BTopuHHbiM 
cnei^McpMHecKki CB^isbisaioLAMMCfl napTHepoM 
MO>KeT cny>KMTb aHTurero us K03bi npoinB 
KporiM^bero MMMyHomo6ynMHa G. BTopunHbiK 

Cnei4MC|DMHeCKM CB9\3h\Bai\OU\]A\^C9\ napTHep MO>KeT 

6biTb cnei4Mct)M4eH k bmav, Knacx;y mjim 
noAKnaccy aHTurena, c KOTopbiM oh 
CBfl3biBaeTca. B ajibTepHarnBHOM cnyHae, KorAa 

OAMH M3 CneL4MC{)MHeCKM CBflSblBafOlUMXCfl 

napTHepoB noMeneH 6motmhom, BTopuHHbiC^ 
cneLiMcf)MHecKki CBfl3biBaiomMC^C5i napTHep MO>KeT 
npeACTasjiJiTb coGoC^ MoneKyny, 
KOHtrornpoBaHHyfo c aBHAHHOM. 
rijiaH oni/icaHMfl 

flnfl yAo6cTBa HMTaTeriJi m c i4enbto noMOHb 

noHMMaHnto opraHnsai^Mi/i onkicaHna, 
npuBOAHTCfl cneAywLUMM nnan onucaHUfi, 
AaHHbiM B TepMMHax HaaeaHMM pasAsrioe. 

1. yCTPOMCTBA flJli^ 

XPOMATOrPAOMMECKOrO AHAJIMSA 

A. flBy6jioHHbie ycrpoMCTBa 

1. 06Lnee cxpoeHne 

2. OTAenbHbie BapnaHTbi KOHCTpyKiJ,MM 
ABy6jioMHoro ycipoMCTBa 

a. yCTpOblCTBO C npOBOA?1LHMM 

coeAi^HUTenbHbiM aneivieHTOM Ha BTopoM 6noKe 
6. YcTpoMCTBO c 30H0M npkiroTOBneHMa 
o6pa3i4a Ha nepeoM npoTMBo6noKe 

B. YcTpotiCTBO c a6cop6epoM Ha BiopoM 
6noKe 

r. ycipoMCTBo c 30H0M npuroTOBneHMfl 
oepaai^a m a6cop6epoM na oahom m tom >Ke 

npoTi/iBoSnoKe 

A. YCTpOMCTBO C AByMfl ASTeKTOpHblMM 

annjiMKaropHbiMM noArio>KKai\/in na paannHHbix 
npoTi/iBo6noKax 

e. YcTpoMCTBO, BKntoHatoinee ABa 
pasAenbHbix annjiMKaropa na oahom m tom >Ke 
npoTMBoSnoKe 

>K. YcTpoPicTBO c AsyM^i annjiMKaTopawM m 
a6cop6epoM na BxopoM npoTi/iBo6rioKe 

3. YCTPOMCTBO C SaSOpOM HJIM paspblBOM 

Me>KAy npoBOAHMKOM n xpoMaTorpacjDMHecKoCi 
cpeAoi^ 

M. YcTpoMCTBO c noAHOKKOM Anfl Me^enoro 
cnei4i/ic|DMMecKki CBfisbiBafOLL^erocn napTHepa na 
OAHOM npoTMBo6jioKe c xpoMaTorpacfiM'-iecKOM 
cpeAOM 

K. YCTpoClCTBO c AeTeKTopHOM 
annjiMKaTopHoC^ noA tiokkoC^ b npyiMOM KOHTaiae 
c nepsbiM KOH140M xpoMaTorpact)MHecKOM cpeAbi 

n. flByHanpaBJieHHoe ycTpoC^CTBO, 
BKHioHaioLAee BTopoR annnnKaTop n a6cop6ep 
Ha BTopoM npoTMBo6noKe 

M. flBynanpaBneHHoe ycTpoC^CTBO, 
BKHK^natoLAee ABa anniiMKaTopa \a hpoboahmk 

H. YCTpOMCTBO C AeTBKTOpHOM 

annnnKaTopHOM noA noMKoiA na nepsoM 6noKe 

O. YCTpOMCTBO C AByXCeKTOpHbIM 

annjiMKaTopoM aha oeecneneHMfl npoMbiBKM 

B. flsyGjioHHoe ycTpoMcrso c KpbiLUKOM 
B. Tpex6jiOHHoe ycrpoMCTBO 

r. MHO>KecTBeHHbie ycrpoMCTsa 

I. OCHOBHOe MHOJKeCTBeHHOe yCTpOMCTBO 
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2. IVlHo>KecTBeHHoe ycrpoMCTBO co cicnaAHbiM 
ymy6neHneM 

3. MHO>KecTBeHHbie ycTpoC^CTBa, 
aAanTupoBaHHbie Anfl BBeAennfl tgctoboC^ 
KapTbi 

II. YCTPOMCTBA f]f\9\ 

XPOMATOrPAOI/lHECKOrO AHAJ1M3A. 
nPEflHA3HAHEHHblE flJ15H nPOBEflEHH5H 
KOHKYPEHTHblX AHAJ1M30B 

A. Tpex6noHHoe ycTpoMCTBO c 
AByHanpaBJieHHbiM hotokom 

B. flBy6noHHoe 
AByhanpaBneHHbiM hotokom, 

B. TpexGnoHHoe 



ycTpoC^CTBO c 
MMetoLAee KpbiLUKy 
ycTpoPiCTBO c 



nOTOKOM, 



CHa6>KeHHoe 



OAHOHanpaBJieHHbiM 
a6cop6epoM 

r. TpexSnoMHoe ycTpoC^CTBO c 
AByHanpaBJieHHbiM noTOKOM, ncnojibsyioLnee 

Cnei4MC|DMMHOCTb 6MOTMHa 

fl. flBy6roHHoe ycTpoMCTBo atia 
KOHKypeHTHoro MHm6MTopHoro MMMyHoaHajiMsa 

III. AHATIMTbl kl AHTMTEriA, 
MCnOJlb3yfOLHMEC5^ B AHAJIMTMMECKHX 
YCTPOMCTBAX 

IV. HABOPbl flJ15R AHAJ1M3A 

1 . YCTPOMCTBA flJ15R 

XPOMATOrPAOMMECKOrO AHAflMSA 

Oamh M3 acneKTOB HacToaLnero n3o6peTeHM5R 
BKJiKJHaeT B ceGfi ycTpoMCTBa Anfi 
xpoMaTorpacjDMHecKoro aHajinsa, oco6eHHO 
nonesHbie ati^i aHanixisa anariMTOB b 
GMOJiorwHecKnx oSpasuax. 3tm ycTpoMCTBa 
noAXOA?iT ATI?! npsMoro HaneceHHiq 
6nonornMecKnx oepasi^oB 603 

npeABapmenbHbix STanoB 3KCTpaKL4MH m 
CKOHcrpyMpoBaHbi laKUM o6pa30ivi, MTo6bi 
Mi^HUMMSMpoeaTb B03AeMCTBne Ha pesynbiaTbi 
MSMepeHMM, BbisbiBaeMoe HannHneM nacTnu mjim 
OKpaujeHHbix o6pa3L40B. 

YcTpoMCTBO HMeei no MenbUjeM Mepe ABa 
cymecTBeHHO nrocKnx npoTHBoGjioKa. Oamh h3 
TaKMX 6noKOB UMBBT xpoMaTorpacjDMHecKyfo 
cpeflY Ha CBoeM noBepxHOCTM. 

YcTpoMCTBO npeAHa3HaHeHO ycTaHOBKH 
npoTHBo6jioKOB Apyr npoTMB Apyra n 
npuKJiaAbiBaHUfl k hum AaBJiennfl. 
npuKnaAbiBaeiwoe Aaanenne cyLneciBeHHO ati^i 
nepeHoca >ki/iakoctm ot OAHoro npoTMBo6noKa k 
ApyroMy B HanpaBneni/iM, CTporo 
nepneHAtiKynflpHOM k npoTHBoSnoKaM, 
nocpeACTBOM nero oCpaseu, OKa3biBaeTC5R 
HanecenHbiM na xpoMaTorpactDHHecKyfo cpeAy 
An5R o6Hapy>KeHH?i m/mjim onpeAenenniR b hbm 
anariMTa. flaBJienne TaioKe cnoco^cTByeT 

npOABI/DKeHMK) >KMAKOCTM ^epOS 

xpoMaTo^pact)M'^ecKy^o cpeAy, '^TO ycKopfleT 
npoi^ecc xpoMaTorpacjDUM, nosBOJiflfl nonyMMTb 
pesyjibTaTbi sa 6ojiee KopoTKUM npoMe>KyTOK 
BpeMeHM. flonojiHMTenbHO AasjieHne ASJiasT 
B03M0>KHbiM HpoBeAeHkie HenocpeACTBeHHO b 
ycTpoC^CTse tskhx STanoB, KaK OTanbi 
3KCTpaKL4m>i, n MO)KeT 6biTb HcnonbsoBaHO Anfl 
yAaneHMfl nsCbiTKa >kmakoctm m3 
xpoMaTorpac|DMHecKoR cpsAbi a6cop6epaMM c 
i4ejibfo yMeHbUjeHMfl c|30Ha M3MepeHi/i£^. 
flaBJieHne BOSHUKaeT sa oiex pacnono>KeHMn 
npOTMBo6jiOKOB Apyr nanpoTUB Apyra m 
noAAep>KaHMfl mx b CKpenneHHOM cocTOflHun c 
noMoiAbio cuenoK, TaKnx KaK saMKH m 3a>KkiMbi. 

B COOTBeTCTBMH C HaCTOfllAMM 

M3o6peTeHMeM MoryT 6biTb CKOHCTpynpoBaHbi 
ycTpoRcTBa ATifl nposeAeHUfl KaK cshabm^, tbk h 
KOHKypeHTHoro aHankiaoB. 

B TOM cnynae, KorAa ycTpoC^CTSo 
CKOHCTpynpoBaHO Ann npoBeAenun c^HAB^1'^ 
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MMMyHoaHannsa, o6biHHo no MeHbiuePi Mepe b 

OflMH H3 npOTMB05nOKOB yCTpOMCTBa 

BKnioMaeTC5i nepsbiC^, Me^eHbiC^, cnei^i/icjDMMecKH 
CB9\3h\Ba\oii\\A\^c9\ napTHep aHanma. 3tot 
nepBbiC^, Me^eHbiP^, cnei4i/ic|DMMecKM 

CBnabiBaKDinMPicfl napiHep aHajima HaxoflHTcn b 
0opMe, cnoco6Hoi;S k nepepacTBopeHnio b 
BOflHoC^ cf)a3e. BoflHoC^ cfiaaoC^, McnonbayeMoR 
Ann nepepacTBopeHi/in, mokst cny>KMTb 
o6pa3ei^. riepBbm, MeneHbM, cnei^kicjDkiHecKki 
CBFiabiBatoiuMCicfl napiHep pacnonaraeTCfl raKUM 
oGpaaoM, HTo6bi oh Mor pearnpoBaib c 
aHannTOM b oGpasi^e. 

B ycTpoPicTBe, npuroAHOM Ann npoeeAeHMn 
C3HABMH i/iMMyHoaHanii3a, xpoMaTorpact)MHecKa^ 
cpeAa BKTiioMaeT b ce6fl aoHy o6Hapy>KeHMfl 
BToporo, HSMe^eHoro, MMMoennnaoBaHHoro Ha 
HeM cnei4Mct)i/mecKM CBnabiBajou^erocn napihepa 
anannTa. 3oHa o6Hapy>KeHMfl no pasMepaM 
cymecTBeHHO Mehbiiie xpoMaTorpac|DMHecKOM 
cpeAbi. 3tm KOMHOHeHTbi opraHMSOBaHbi laKUM 
oGpaaoM, hto b aone o6Hapy>KeHMfl oOpaayeTCfl 
Tpoi^HoC^ KOMnjieKC, BKnioHaK)Li4MPi: (1) nepBoro, 
MeHeHHoro, cnei^ncfiMHecKH CBnabisaioLi^erocfl 
napTHepa; (2) ananuT; m (3) BToporo, 
HeMeHeHoro, cneij,Mc|Di/iHecKii CBfl3biBaK)LL4erocfl 
napTHepa b tom cnyHae, KorAa b oSpaai^e 
npucyrcTByeT aHannT. 

B ycTpoMCTBe, npuroAHOM Anfi npoaeAeHMFi 
KOHKypeHTHoro MMMyHoanannsa, 
xpoMaTorpacjDHHecKafl cpeAa MMeer 
BKHfOHeHHoro B Hse (no MeHbLueM Mepe b OAHy 
30Hy, cyLLnecTBeHHO MGHbLuyfo no paawepaivi 
xpoMarorpacjoMHecKOM cpeAbi) sneivieHTa 
cnei4McjDMHecKM CB9i3h\Ba\o[i\e\AC9] napbi, 
cocToaLL^eCi M3 ahannTa Mni/i ero anariora m 
cnei^MctDMHecKM CBflabiBafOLneroca naprnepa 
anankiTa. B cooTeeTCTBMki c HacTOflLiJ,MM 
M3o6peTeHMeM bo3mo>kho HecKOJibKO pasriMHHbix 
KOHCTpyKL4HM ycTpoMCTBa Ana npoBeAeHMiR 
KOHKypeHTHoro MMMyHoaHariMsa. 3tm pasriMHHbie 

BapnaHTbl CJpoeHMfl OnMCaHbl HM>Ke. 

06bNH0 oGHapy>KeHMe m/mjim onpeAeneHne 
anannTa nocrie HaneceHU?! o6pa3i4a na 
xpoMarorpacjDHHecKyfo cpeAy npoMcxoAm c 
noMoii^bfo BnayanbHO AeTeKTupyeivioro MeneHoro 
KOMHOHeHTa. npeAnoHTHTenbHO, KorAa MeneHbiM 
KoivinoHeHT npeACTaBJiflBT co6oii nnSo anarii/iT 
MTiM ero anajior, Jiii6o cnei^nctDMHecKH 
CBflSbiBatoLi^MPicfl napTHep anariMTa, npniunTbie k 
BMsyajibHO AeTeKTMpyeMOM MeTKe. 

ycTpoMCTBa Ann aHani^3a b cooTBeicTBui/i c 
HacToniAMM naoepeieHneM Moryi 6biTb 
CKOHCipynpoBaHbi Ann OAHOBpeivieHHoro 
npoBeAeHMn 6ojiee mom oahofo anajikiaa. B 
TaKMX ycTpoMCTsax OAMH na cyu^ecTBeHHO 
nnocKMX 6noKOB HMeer b cbobm cocraBe no 
MeHbLueti Mepe Ase pasAenbHbie m ne 
KOHTaKTMpyjoLAne xpoMaTorpac|DMHecKMe cpeAbi. 

Oamh M3 BapMaHTOB yCTpOMCTBa oco6eHHO 
yAo6eH Ann npoBeAehun AByHanpaBJieHHoC^ 
xpoMaTorpa0i/iM, xorn n hb orpaHUHMBaeTcn 
3TMM cnocoGoM Mcnonb30BaHnn. TaKoe 
ycrpoi^cTBO BKnioHaeT b ce6n no MeHbiueC^ Mepe 
Tpn cyiAecTseHHO nnocKnx npoTHBo6jioKa. Oamh 
na HMX coAep>KMT Ha CBoeC^ noBepxHOCTH 
xpoMaTorpa4)MHecKy[o cpeAy, MMeioLAyto 
nepBbiM M BTopoM KOHL4bi. YKaaaHHoe 
TpexSjioHHoe ycipoPicTBO BbinojiHSHO c 
B03MO>KHOCTbio pasMeLABHMn nap 
npoTi/iBo6noKOB APyr npoTUB APyra no MeHbiueCi 
Mepe B Asyx paariMMHbix KOM6nHaL|Mnx m 
nprncnaAbiBaHun ryAa Aas-neHun nyreM 
npM>KaTMn npoTMBonono>KHbix 6jiokob Apyr k 
Apyry aa cHer ci^enoK, raKMX KaK aaMKH n 
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3a>KMMbi. flaBJieHMe OKaabiBaeicn AOCTaroHHbiM 
Ann nepenoca >kmakoctm ot oahofo 
npoTMBo6noKa k ApyroMy b HanpaBJienuM, 
cTporo nepneHAHKynnpHOM npoTHBoG/ioKaM, m 
ABM>KeHMn KMAKOCTM Hepea 

xpoMaTorpacpkiHecKyto cpeAy. 3a oabi aroro 
oGpasei^ naHocnTcn Ha xpoMarorpactDM^ecKyio 
cpeAy n nporeKaer Mepes nee or nepBoro KOHi^a 
AO BToporo. 

YcTpoMCTBO TaioKe BKJifOHaeT B ce6n no 
MeHbLueM Mepe oamh annnnKaiop m oamh 
a6cop6ep, noMSLAeHHbie na oahom m3 
npoTMBoGjioKOB M pacnono>KeHHbie raK, hto 
KorAa npoTMBo6noK, cx)Aep>KaiAMi;^ annuMKarop m 
a6cop6ep, ycTaHasnMBaeTcn nanpoTMB 
npoTMBo6noKa, coAep^Kau^ero 
xpoMaTorpacfikiHecKyK) cpeAy, k nocneAHeC^ 
npMKnaAbiBaeicn Biopan >KHAKOCTb. yKa3aHHan 
>KMAKOCTb npoTeKaer Mepe3 

xpoMaxorpaclDMHecKyra cpeAy ot BToporo KOHL4a k 
nepBOMy. 3to Mennex HanpaBJienne noiOKa 
Hepes xpoMaTorpacjDMHecKyK) cpeAy Ha 
npoTMBonorio>KHoe. 06Hapy>KeHMe m/hjim 
onpeAeneHMe aHanma npoMaBOAnr nocne 
MSMeHeHMn HanpasjieHMn noroKa. 

A. flBy6noHHbie ycxpoMCTBa 

OaHUM H3 eapnaHTOB KOHCTpyKl^MM 

npeACTaenneMoro HacTosnLHHM i/i3o6peTeHMeM 
aHajiMTMHecKoro ycTpoMCTea nBnneTcn 
ABy6jioHHoe ycTpoMCTBo Ann 

xpoMaTorpacjDMHecKoro anaiiMsa, Ae^icTByfOLnee 
B OAHOM M3MepeHHM c OAHOHanpaBneHHbiM 

nOTOKOM. 

1 . 06Lnee CTpoenne ABySnoHHoro 
ycTpoCicTBa 

B o6Lj^eM cjiy-iae AByGnoHHoe ycTpoMCTBO 
Ann xpoMarorpacjDi/iHecKoro aHani/isa b 
cooreeTCTBMM c HacToninnM n3o6peTeHMeM 
coAep>KHT: 

(1) nepBbiM npoTHBo5noK, BKJifOHafOLHHM sony 
npuroTOBneHun o^paai^a, npi/icnoco6neHHyK) 
Ann npneivia aHannsnpyeivioro o6pa3i4a; m 

(2) BTOpOM npOTMB06nOK, BKnHDHaHDIi^Mt^ 

xpoMaTorpacjDM'-iecKyKD cpeAy. 

KorAa ycTpoMCTBO 3aKpbiTO, nepsbiM m 
BTopoM ero npoTMBoGnoKH Moryi 
ycTaHaBJiMBaTbcn Apyr npoTUB Apyra, 
cnoco6cTByn HaHeceHura aHanM3MpyeMoro 
o6pa3i4a Ha xpoMaTorpacf)HHecKyK) cpeAy 
nocpeACTBOM npuKnaAbisaHi/in k neCi 30Hbi 
npuroTOBJieHMn o6pa3L4a. B npoi^ecce 
ncnojibsoBaHMn nepsbiM m BTopoM npoTHBoSnoKH 
o6bNHo ycTaHaenMBatoTcn APyr npoTUB APyra 
nocne Toro, KaK ASTeKTupyHDiAMM pearenr 
noMeiAaercn b sony npMroTosneHMn o6pa3ma. 
KorAa nepsbiM m BTopoM npoTMBo6noKM 
ycraHaBJiMBaioTcn Apyr npoTMB Apyra, 
npuKnaAbiBanne aoHbi npMroTOBneHun o6paaL\a 
nepenocMT oGpaaei^ m ASTeKTMpyioiAMCi pearenr 
Ha xpoMarorpaclDMHecKyio cpeAy. Hocne aroro 
o6pa3L^y M AeTeKTMpyioLAeMy peareHxy 
npeAociaBJinioT BOSMOXHOCTb nepece^b no 
MeHbLuet^ Mepe nacib xpoMarorpa^MHecKoi^ 
cpeAbi, raK hto ASTeKiMpyioiAMC^ peareni AasT 
o6Hapy)KMBaeMyio MHAMKai4MK) npMcyrcTBMn 
m/mjim KODMHecTBa anannTa; npn stom 
AereKTupyioii^MC^ pearenr HaGnioAaeTcn m/mjim 
naMepneTcn no MeHbLueCi Mepe b nacTH 
xpoMBTorpaclDMHecKoC^ cpeAbi . PesyjibiaTOM 
3Toro nsjinercn o6Hapy>KeHMe m/mjim 
onpeAejieHne anannTa. 

Onucanne AeTaneR KOHCTpyKi^MH aroro 
ocHOBHoro ycTpoC^cTBa raioKe npuMennMO, 

HaCKOribKO 3TO B03M0>KH0, K OCTaJIbHblM 

ABy6noHHbiM M Tpex6noHHbiM anannTHHecKiiM 
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yCTpOMCTBaM B COOTBeTCTBMM C HaCTOflU^MM 

M3o6peTeHtieM. 

flereKTupyioinMt^ peareHT npeACTaenfleT 
co6oPi nepBoro cnei^ncfiMHecKM 

CB^abiBaHDLi^eroc^ napiHepa aHa/iMra, KaK 
onucaHO Bbiiue; oh MO>KeT BKntoMaib 
AonoriHMTenbHbie KOMnoHeHTbi. 

3tot npoi^ecjc iwiojKeT Aaaaib KaHecTseHHyK) 
M/MfiM KonnnecTBeHHyHD HHflUKaL^nio aHajikira b 

SaBMCMMOCTM OT nJlOTHOCTM BTOpOfO 

cneuMcjDMHecKM CBflSbiBajomerocfl napiHepa b 
30He o6Hapy)KeHiin v\ pasMepoB aoHbi 
oGHapy)KeHM5i. 

06bNH0 ppR nonyHeHMfi peaynbTaroB 
Tpe6yeTCfi or 30 ceKyHA flo 10 MUHyr, naii^e or 
1 flo 5 MMHyr, BKnK)4aKJLAMX HeKOTopbiM nepnoA 
MHKy6aL4MM o6pa3L4a b sohs npHroTOBneHns 
o6pa3i4a m BpeMfl, Heo6xoAHMoe Ann 
ocyii^ecTBneHMfl caMOM xpoMaTorpact)MM. 
06bNH0 aHariM3 npoBOA^T npn KOMHaTHoti 
TeMneparype, oflHaKO oh MO>KeT 6biTb BbinojiHeH 
npn 4°C MJ1M, B HeKOTopbix cjiyHajix, npn 
TeMneparypax flo 37°C nnn BbiLue b 
aaBMCi/iMOCTM OT npupoAbi aHannTa m era 
cnei^McjDi/iHecKM CBflSbiBatoLL^nxcj^ napiHepoB. B 
HeKOTopbix cnynaflx npoBeABHue aHannsa npn 
noHH>KeHHOM TeMneparype MO>KeT 6biTb 
>KeriaTenbHbiM ati^i yMGHbLueHUjq AerpaAai4HM, b 
TO BpsMiR KaK B APVrux cjiyHayix, npn 
noAXOA?iLHMX aHannTax n cnei^ncjDMHecKH 
CBfi3biBaK3Li^Mxcfl napTHepax, aHarna mokgt 
6biTb ycKopeH BbinonHeHneM ero npn 
noBbiLueHHOM TeMneparype. 

06Lnee CTpoeHi/ie srora ycTpoMcrea ^^^\ 
xpoMarorpacjDHHecKoro aHannsa noKaaaHO Ha 
0Mr. 1A. YKasaHHoe ycrpoMCTBO 10 HMeer 
nepBbiM npoTMBoGnoK 1 1 m BropoPi npoTMBoGnoK 
12. riepBbiM npOTHBoGnoK 11 BKmoHaer 30Hy 
npuroroBJieHMfl oepaai^a 13. BropoR 
npoTMBo6noK 12 coAep>KMT 

xpoMaiorpacjonHecKyio cpeAy 14. 

XpoMarorpac)DM"^ecKafl cpeAa 14 nwieer nepBbiM 
Konei^ 15 M BTopoM KOHei^ 16; 
xpoMarorpaclon'-iecKafl cpeAa 14 coAepKnr 30Hy 
o6Hapy>KeHMjR 17 m KOHrponbHyfo sony 18. 
riepBbiM nporMBo6noK 1 1 m sropoM nporMBo6noK 
12 coeAMHeHbi c noMOiAbto nernn 19. flepBbiM m 

BTOpoC^ npOTMB06jlOKH 11 n 12 

npeAnoMTMTenbHO b AononneHMe coAep>KaT 
ci^enKM, Koropbie aaKpennflror nepsbiR m BTopot^ 
nporiiBo6noKM b nojioKeHnn Apyr npoTMB Apyra. 
Ci^enKH Moryr npeAcraBJiflTb co6oC^ aaiviKM, 
raKkie KaK 3aMKi/i 20 m 21, Koropbie aaiviKHyrbi, 
KorAa nepBbiM npornBoGrioK 11 m sropoM 
npoTHBo6noK 12 ycTanoBneHbi Apyr npOTUB 
Apyra. KoHCTpyKi4Mfl m paaiviepbi aaMKOB 20 m 21 
Moryr Bapbi/ipoBarbCfl An^i roro, HTo6bi Bbisaarb 
npMrio>KeHMe onrMwianbHoro AasjieHMfl na 
npoTi/iBo6noKM 11 m 12. OnrnManbHayi BennMUHa 

AaBJieHMfl MOKGT aaBMCGTb OT TOniHUHbl n 

ycrpoMCTBa xpoMaTorpacj^M^ecKOM cpeAbi 14, 
Heo6xoAMMoro oGiDeMa oGpaai^a m Apyri/ix 
ct)aKTopoB. fljifi aaii^MTbi ot yreHKH pacTBopoB 
o6pa3i40B njiM peareHTOB no nepuMerpy nepeoro 

M BTOporO npOTMBOGjlOKOB 11 M 12 

pacnonaraeTC?! CKpennfifOL4MM Bbicryn mjim 
npoKJiaAKa 22. HecMorp?! na to, hto 
McnojibsoBaHne cuenoK, raKMX KaK saMKH 20 n 
21, M CKpenriflHDLnera Bbicryna 22, b oeii^eM 
cnynae fisnaeTCiR npeAnoHTHTenbhbiM, 3tm 

KOMnOHGHTbl HG ?1Bn?lfOTCf1 HG06X0AMMblMM A/lfl 

cosAaHMfl 6a30Boro ycrpoiiCTBa b cooTseTCTBHH 
c HacTo^iLUMM M3o6peTeHneM. BropoM 
npoTHBoGnoK 12 HMeer nepBoe okho 23; 
AonojiHMTenbHO nepBbiM npoTHBoGnoK 1 1 mokbt 
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MMeTb BTOpoe OKHO 24, HTO no3BonfleT 
Ha6nioAaTb xpoMarorpacjDHHecKyfo cpeAy 14 c 
o6enx CTopoH. BTopoe okho 24 noaBonyieT 
HaSjiioAaTb aa xpoMarorpacjDMHecKoR cpeAoC^ 14 
CO CTopoHbi, npoTMBonorio>KHoC^ noaepxHOCTM, 
Ha KOTopyKD HaHocflTCfl peareHTbi. B ApyroM 
BapnaHTS nepBoe okho 23 MO>KeT 
OTcyrcTBOBaTb, a BTopoe okho 24 
McnojibaoBaTbcn Ann HaGjiraAeHUfl aa 
xpoMaTorpac|DHHecKOM cpeAOM 14. B i^enoM, 
ABy6noHHbie ycrpoCicTBa b c»oTBeTCTBMM c 
HacTOfliAMM MaoSpereHMeM Moryr i/iMerb KaK 
OAHO, laK M ABa OKHa, raKKe naabisaewibix 

OTSepCTl/lflMM, AHfl TOrO, HTOGbl MMeTb 

BoaMo>KHocTb Ha6jiioAaTb aa 

xpoMaTorpac|DMHecKOM cpsAOM hjim Hepea 
npoTMBo6rioK, ne coAep>KaLAnC^ 

xpoMaTorpacpMHecKOM cpeAbi, HanpuMep, b okho 
23 Ha cl>Mr.1, mjim nepea npoTMBo6noK, 
coAep>KaiJ4MM xpoMaTorpacjDMHecKyto cpeAy, 
HanpMMep, b okho 24 na ct)Mr. 1. B 
anbTepHaiMBHOM sapMaHTe nepBbiPi ki/i>iJiM 
BTopot?i npoTMBo6noKM 11 \A 12 Moryr 6biTb 
naroTOBneHbi na npoapaHHoro mjim 
npocBGHMBara Libera Marepnana raK, mto 
xpoMaTorpacjDMMecKafl cpeAa 14 Moxer 6biTb 
BMAHa 6e3 oTAenbHoro OTBepcTun mjim OKHa. 

Our. IB H3o6pa>KaeT ycrpoMCTBo 10 nocne 
ycTaHOBKM npoTMBo6noKOB 11 M 12 APyr npoTUB 
Apyra. XpoMaTorpac(3HHecKafl cpeAa 14, 
BKnHDHaHDLna^i 30Hy oSnapyxeHUJi 17 v\ 
KOHTpojibhyHD 30Hy 18, npocMarpMBaeTCfl napes 
OKHO 24. 3oHa npuroTOBJiGHH?! o^paai^a 13 

KOHTaKTHpyGT c XpOMaTOrpacjDMMGCKOM CpGAOM 

14 no GG nGpBOMy KOHi4y 15, mjim B6nM3M HGro 
TaK, MTo coAep>KMMoe 30Hbi npuroTOBJieHna 
oSpaana 13 mokgt npoTGKaTb nepea 
xpoMaTorpacjDMMecKyjo cpeAy 14, BKriNDHahDu^yfo 
30Hy o6Hapy>KeHMJ^ 17 n KOHTponbHyjo soHy 18. 
YcTpoMCTBO 10 MO>KeT, KpoMe Toro, 

AOnOJIHMTenbHO BKflKDHaTb npOBOAHMK 25, 
HaXOAflLHHMC?! B A^WCTByiOLL^eM KOHTaKTG C 

nepsbiM KOH140M 15 xpoMaTorpacjDi/iHGCKOM 
cpGAbi 14, KaK noKaaano na c^nr. 1A. B 
KaMGCTBG MaTGpnana npoBOAHi/iKa 25 mokgt 
ncnonbaosaTbCFi raKoii Marepnan, KaK 
i^ennjonoaa i/inn ApyroPi Marepnan, cnoco6HbiM 
npoBOAHTb BOAHyfo cjDa3y 6e3 3aMeTHoi?i ee 

aScopSl^MM. DpOBOAHMK 25 MOKeT 6blTb 

o6pa6oTaH noBepxHOCTHO- aKTHBHbiM 
BeiAecTBOM, raK HToGbi peareHTbi Mornn 6biTb 
Sojiee paBHOMepHO Hanecenbi na 
xpoMaTorpacjDMHecKyK:) cpeAy 14. B Tex cnynayix, 
KorAa HMeeTCfl npoBOAHHK 25, sona 
npuroTOBJieHMfl oepaai^a 13 npeAnomkiienbHO 
KOHTaKTMpyeT c npoBOAHMKOM 25, KorAa nepsbiM 

M BTOpOM npOTMB06nOKM 11 M 12 

ycTaHaBJiMBafOTCfl Apyr npoTUB Apyra. 

YCTpOMCTBO 10 MOKeT AOnOJlHMTeJlbHO 

coAep>KaTb a6cop6ep 26, naxoAyiiMUMCfl b 
AeC^CTByfOLASM KOHiaKie co BiopbiM KOHL40M 16 
xpOMaiorpactiMHecKoC^ cpsAbi 14 Ansi 
o6nerHeHMfl nporeKaHUfl >kmakoctm nepea 
xpoMaTorpacjDHHecKyK) cpsAy 14 or ee nepsoro 
KOHi^a 15 Ko BTopoMy KOHL^y 16, KaK noKaaaHO 
Ha 4)Mr. 1A. 

3oHa npuroTOBJieHMfl oSpaai^a 13 mo^kbt 
6biTb MaroTOBnena na JiKDGoro noAXOAfliAero 
Maiepnana, raKoro KaK L4ennfonoaa, Syiwara, 

HSMJIOH, BUCKOaa, CTeKnOBOJlOKHO, LUepCTb HJIM 

MarepMan, npeACiaBfifltoiAMCi co6oCi HeTKanyK) 
CMHTeTM4ecKyio CTpyKTypy, ho ne orpaHUMena 
3TMMI/I MaTepnanaMM. nopucrocib Marepnana 
AHfl aoHbi npuroTOBJiGHn^i o6pa3i4a 13 MOKer 
noASnpaTbcn b {\^n9\x cjDMJibT pa 141/1 m KneTOHHoro 
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Marepi/iana mjim MacTiiL4 b raKMx oGpaai^ax, KaK 
uejibHan KpoBb MJ1M ctieKajikiki. 3oHa 
npuroTOBJieHUfl oGpaai^a 13 MOKer coAep>KaTb 
no MeHbLueM Mepe oamh peareHT atia o6pa6oTKM 
oSpaai^a nepe^ ero HaHeceHMeM Ha 
xpoMaTorpa4)MHecKyfo cpefly 14. 

PeareHTbi, KOTopbie Moryr npucyrcTBOBaTb b 
30He npuroToeneHMfl oBpaai^a 13, MaweHflJOTCfl b 

aaBMCMMOCTM OT o6pa3L^a, BHOCMMOrO B 30Hy 

npuroTOBJieHMfl o6pa3L\a 13, m ot 
aHajiHSMpyeMoro aHannTa. Ohm Moryr BKnronaTb 
B ce6fl (HO He orpannHUBaioTCfl stum) KucnoTbi 
MJiM Li^enoHM Ana nof\Bep,eHV\9\ pH, 6yct)epHbie 
pacTBopbi Anfl noflAep>KaHMfl pH, 
xenaTMpywinne arehTbi, raKne kbk 3flTA m 3rTA 
Ann CB?i3biBaHM5i MerannoB, rMflponnTn^ecKne 
cjDepMeHTbi p^5\ riM3MpoBaHMfl Knero^Hbix 

MeM6paH KnerOK >KMBOTHblX MJIM KJieTOMHblX 
CTSHOK GaKTepuPi C l^eJlbJO BblCB060>KfleHMfl 

anajiMTOB, cy6cTpaTbi mjim KOcfjepMeHTbi ^n9] 
ct)epMeHTOB M TOMy nofloGHoe. Oahmm na 
ocoGeHHO noneaHbix pearenroB atia 3KCTpaKi4MM 
9\Bn9\eTC9\ CMecb HMTpma Harpufl v\ yKcycHot^ 
KucnoTbi, o6pa3yHDinaji aaoTi/icryto Kucnory. 
HmpuT Harpufi Moxer npucyTCTBOBaib b cyxoM 
BMfle B 30He npuroTOsneHMfl o6pa3L^a 13, a 
yKcycHa?! Kucjiora MO>KeT 6biTb floSaerieHa e 
30Hy npuroTOBJieHMFi o^paai^a 13 nocne 
Ao6aBrieHMjq ryfla o6pa3L4a. 

oepaaeii mjim, BoaMO>KHO, ycTpoMCTBo ati^i 
OT6opa o6pa3L4a, laKoe KaK raMnoH b39]t\a9\ 

MaSKa MJIM MMKponopHCTblbl CjDHJIbTp, MOKBT 

6biTb noMGLL^eH oneparopoM b aony 
npuroTOBJieHMfi o6pa3i4a 13; npi/i 
Heo6xoflMMocTM MOFyT 6biTb flo6aBneHbi Apyri/ie 

peareHTbi. 

OcTOBbi nepeoro n eroporo npoTHBoSrioKOB 
11 M 12 npeflnoMTMTejibHO MaroraeriMBafo m3 
cnoMCToro KapTona, KOTopbiM flocTaroHHO 
HenpoHni^aeM Ana Bnarn m mokbt yAep>KMBaTb 
>KMAKOCTH, ynacTByfOLHne b npoBBAeHMH 
ahannaa. Moryr 6biTb ncnojibaoBaHbi m flpyri/ie 
Maiepnanbi Ha ocHOBe i^ennfonosbi, laKMe KaK 
6yivia>KHbm KaproH mjim iBepAbm OT6eneHHbm 
cyjibcf)MT (TOG). B Apyrux cnyHaflx ocTOBbi 
Moryr 6biTb naroToerieHbi m3 nnacTMKa, 
HenpoHi^i^aeMoro atia enarn. floAXOAnLUMM 
njiacTMKOM flBJiflercfl nonMKap6oHaTHbiM 
nnacTMK, KaK nanpniviep JleKcaH™. 

rieTJin 1 9 npeAnoMTMTenbHO 
naroTaBJiMBaeTCfl H3 Maiepnana, 
HenpoHMi4aeMoro Ann boahoCi c|Da3bi, raKoro kbk 
nnacTMK, coBMecTMMbii^ no CBoi^cTBaM mjim 
aHajiornHHbiM Maiepnany, HAyiM^My na 
naroTOBfieHkie octobob nepBoro m sroporo 

npOTMBOGnOKOB 11 M 12. 

06bNH0 xpoMaTorpacjDMHecKafl cpeAa 14, 
a6cop6ep 26, npoBOAHMK 25 n Apyrne 
npMHMMaK)LAMe >KkiAKOCTb peareHTbi 

npMKpenjifltoTCfl k ocTOBaM nepBorc m BToporo 
npoTHBo6noKOB 11 n 12 c noMou^bto 
CBnsyfoinero. floAXOAflLi^Me CBnaytoLAMe xopoiuo 
naBecTHbi cnei4MajiMCTaM b 3tom oGjiacTW. Moryr 
6biTb McnojibaoBaHbi m Apyrne MeroAbi 
CKpenneHkifl, raKne KaK coeAHHeHMe CKo6ot^ mjim 
npMKnenBaHMe. 

AnanuT o6Hapy>KMBaeTC5i KaK c noMOLi^bfo 
MeMeHoro cneL^ncfDHMecKH CBflabiBafou^erocfl 
napTHepa anannTa, raK m c Mcnonb30BaHMeM 
Me^enoro BTopn'^Horo cnei4MctDMMecKM 
CBflabiBatoinerocfl napinepa f\n9] cnei4MctDMHecKH 
CBflSbiBaKDLAerocfl naprnepa anariMTa. B 
eojibLunHCTBe cjiynaes ncnojibaoBaHne 
MeMeHoro cnei^ncfDH'-iecKM CBflSbiBawDinerocfl 
naprnepa anannTa flBJiflercfl 
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npeAnoHTMTejibHbiM. MeiKa b MenenoM 
cneL4Mct)biHecKM CB^abiBaKDLueMCSR naprnepe 
npeAnoHTMTejibHO Aon>KHa 6biTb BnayanbHO 
AereKTMpyeMoPi, raKoC^ KaK KonnoMAHafl 
MeTannnHecKafl iweiKa. npeAno^THTenbHbiMn 
KonnoMAHbiMM MeTanjiMHecKMMM MeTKawn 
flBJiJiHDTCfl aonoTO, cepe6po, 6poH3a, >Kejie30 
nnn onoBO, HaM^ojiee npeAnoMTHTenbHoC^ 
flBJiflercfl 30J10T0. npuroTOBJieHMe Menennbix 
3onoTOM aHTMTeji onucano [7] . AHTurena, 
MeneHHbie KonnoMAHbiM sojiotom, KOMMepnecKM 
AocrynHbi, nanprnviep, b xnMnnecKot^ KOMnaHnn 
Curivia, LUt. Jlync, Muccypn. 

B KanecTBe ajibiepHaTUBbi Moryi 6biTb 
McnojibsoBaHbi Apyrne KonnonAHbie MeiKH, 
TaKne KaK KonrioMAHafl iweiKa cepbi mjim 
OKpaLueHHan KpeMHi/ieBa^ MeiKa. Menee 
npeAnoMTMTejibHO Mcnojib30BaHMe b KaMecTBe 
BMsyajibHO ASTeKTupyeMOM MeiKH oKpaLueHHoro 
jiareKca. Bo3mo>kho McnonbaoBaHne m Apyrux 

MeTOK, TaKMX KaK paAMOaKTMBHbie MeTKM. 

XoTfl aBTopbi He HacTaMBaioT na 
nocneAytoiMeC^ leopMH, Bce-iaKH cfieAyer 
OTMeTMTb, HTO KOPAa >KMAKafl c|Da3a, coAep>KaL4afl 
o6pa3ei^, 0Ka3biBaeTc?i npMno>KeHHOM k 
cnocoGHOMy k nepepacTsopeHMK) cnei4i/ic|0MHecKM 
CB?i3biBafOLL\eMyca napinepy, Me^eHHOMy 
KonnoMAHoPi MeTannnHecKOM ivieTKoPi, laKOM KaK 
KonnoMAHoe aonoTO, KHHeiHKa peaKunn Me>KAy 
anajiMTOM \a MenenbiM cneL4McjDHHecKM 
CBiq3biBafOLU,HMcyi napTHspoM 9iBn9\eTos\ 
HpeaBbiHaMHO SbicipoM. PeaynbTaroM 3tom 
6bicTpoM Ki/iHeTHKM fiBfifieTcyi no cyLnecTBy 
nojiHoe MeMeHi/ie anannTa ao roro, KaK 
KOM6MHaL4M?i aharinTa n MeMenoro 
cnei^i/ictDHMecKM CBnabiBatOLL^erocn napiHepa 
OKasbiBaeTCfl npi/inoxeHHOM k 

xpoMaTorpacjDMHecKOM cpeA©. TaKUM oGpaaoM, b 
OAHOHanpaeneHHOM xpoMaTorpac|DMHecKOM 
npoi^eAype, npoBOAHMOW c noMOLUbfo 
anarinTMHecKoro ycTpoMCTsa, BbinoriHeHHoro 
cornacHO HacTO?iLneMy n3o6peTeHWfo, 
xpoMarorpacjDMM noABepraeicfi 
npenMyLnecTBeHHO aboCihoCi KOMnneKC anarinTa 
n cooTBeicTByfOLnero MeMenoro cnei^ncjDHMecKM 
CBflSbiBafOLi^erocfi naprnepa. 3to Aenaer 
B03M0>KHbiM OTAenGHne 3Toro KOMnneKca or 
3arpfl3HeHMM, He CBflabiBafOLHi/ix cneL\Mc|DMHecKH 
cBiRSbiBafoiAero napTHepa, n ynyniuaeT TOHHOCTb 
ahajiMaa. 

B 3TOM BapnaHTe K0HCTpyKI4MH MensHbiM 

cnei^MctDHHecKM CBfiabiBaHDiuMMCiq naprnep 
npeAnoHTHTejibHo naxoAHTCfi b aone 
npuroTOBfieHMfl o6pa3L|a 13 b cfiopMe, 
nepepacTBopuMOM c noMoiAbK) Ao6aBneHMfl 
>KMAKOCTM (BOAHOi?i C|Da3bl) B 30Hy npuroTOBJieHMfl 
o6pa3i4a. 06bNH0 raKOM XMAKOCTbio ABJifleTCSi 
caM oGpaaei^. B neKOTopbix caiyMaflx, b 
oco6eHHOCTM, KorAa ncnojibayroTCfl He6ojibiUMe 
o6-beMbi npo6bi, GbiBaer >KenaTejibHbiM 
AoSaBJiflTb AonojiHMTejibHbit^ 6yc|3epHbii^ 
pacTBop MJin Apyryio BOAHyto cl^aay b aony 
npuroTOBJieHMfl o6 pas 14a. 

B Apyrux sapnaHTax KOHCTpyKL^HM, 
onMcaHHbix HbDKe, MeMeHbif^ cneL4M0M<-iecKM 
CBflabiBaioLUMi^cfl naprnep MO>KeT naxoAHTbCfl b 
HacTM ycTpoC^CTBa Ann xpoMaTorpacjDMMecKoro 
anajiMsa, otjimmhom ot aoHbi npuroTOBneHUfl 
oepaai^a, ho npMXOAni c neC^ b KOHiaKT bo 
BpeMfl npoBeAeHki;i ananMaa. B arkix BapManrax 
KOHCTpyKui/in MeHeHbm cneuMct^MHecKH 
CB^iabiBaioLni/iRc5i napTHsp HaxoAHTCsq b stoC^ 
HacTM ycTpoC^CTBa npenMyinecTBeHHO b cpopiwe, 
cnoco6Hot^ K nepepacTBopeHi/iK), m 
nepepacTBopneTcn, KorAa o^paaeiJi npuxoAUT b 
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KOHTaKT C 3TOM HaCTblO yCTpOMCTBa. B 

HBKOTopbix Gnynanx MeneHbiM cneuMcjDi/iHecKH 

CBfl3blBaHDlJHMC^C51 napTHSp MO>KeT 6blTb 

nepepacTBopeH aa CHer Ao6aBneHM5i k arot^ 
HacTM ycTpoC^CTBa OTflenbHOM boahoCi cpasbi, 
OTJiMHHOM OT o6pa3i4a. 

XpoMBTorpacpMHecKafl cpefla 14 Ha BTopowi 
npoTHBo6noKe 12 npeACTaBJineT co6o£^ nnocKyK) 
nojiocKy. OGbNHO OHa GbiBaer npsMoyroribHoCi 
cj^opMbi i/i kiMeer nepBbiM m BTopoM KOHi^bi 15 ki 
16. rio BCGMy TeKcry OnMcaHun xepMHH "nepebm 
KOHeL4" 15 npunncbiBaerc^i TOMy KOHL^y 
xpoMaTorpacjDMHecKoC^ cpeflbi 14, k KOTopoiwy 
npuKnaflbiBaeicfl o6pa3eL4, a lepMkiH "BTopoC^ 
KOHei^" 16 - npoTMBonojio>KHOMy KOHi^y. FIotok 
oGpaai^a b Hopiwe HanpaBneH or nepBoro KOHi^a 
15 xpoMaTorpact)MMecKoC^ cpeAbi 14 ko BTopoiwy 
KOHi^y 16. XpoMaTorpactDi/T-iecKafl cpeAa 14 
cocTOMT M3 MaTepnajia, noflxoAflii^ero b 
KanecTBe cpeAbi Anfl TOHKOcyioMHOM 
xpoMarorpacj^MM aHannTOB m KOH-btoraioB 
aHajinTOB c aHTMTenaMM, laKoro KaK 
HMTpouejinwjiosa, HePinoH, BMCKoaa, 
L^ennionoaa, eywara mjih KpeMHeseiw. 
XpoMaTorpacpMMecKafl cpeAa 14 b cny-iae 
Heo6xoAMMOCTM MO>KeT 6biTb npeABapurenbHO 
o6pa6oTaHa nnn MOAUcjDm^MpoBaHa. 06bNH0 
xpoMaTorpacf)HHecKa5R cpeAa 14 flenj^eTCfl 
npocBeMMBafOLiJ,eM, raK hto OKpaujeHHbie sohn, 
npojRBnyiHDLij,Mec5i Ha neCi KaK pesyjibiaT 
ahajinsa, Moryr HaOnfOAajbCfi c oSeux CTopoH. 

B HeKOTopbix cnyna^ix npuMeneHHiq HMeer 
CMbicn HaKJiaAbiBaTb BTopyjo rn^Kyro 
npo3paHHyHD noAno>KKy na sepxHfoto 
nosepxHOCTb xpoMaiorpacjDMMecKOM cpeAbi 14 c 
TGM, MTo6bi peryjiMpoeaTb noTOK oepaai^a nepea 
xpoMaTorpacjDHMecKyfo cpeAY 14 \a 
npeAOTBpaiJ4aTb MurpauiMfo noBepx 

xpoMaTorpa4)HHecKOM cpeAbi. noAXOA5^LAMMM 

ruSKMMM, npoapaHHbIMM nOAnO>KKaMM ilBJlflHDTCfl 

nojiMSTurieH, bmhmji, Munap n ueriJioctDaH. 

KorAa ycrpoMCTBO f\^9] 

xpoMaTorpac(3HHecKoro aHajinaa 10 

npeAHasHaMeHO pji9] ncnonb30BaHM^i b laKoiw 
BMAe anannsa, KaK cshabum MMMyHoahanMa, 
xpoMarorpacjDHHecKa?! cpeAa MO>KeT 
AonojiHi^TenbHO BKnmaTb aony o6Hapy>KeHna 

17 cyii^ecTBeHHO MeHbLunx paaiviepoB, neivi 
xpoMaTorpacf)iiHecKafl cpeAa 14. Sia aona 
o6Hapy>KeHMiq MO>KeT coAep>KaTb 

MMM06HJ1M30BaHHOrO B HSM ATl^l 

npeAOTBpaii^eHi^?! AnctDcjDyauM BToporo 
cneuMcjDMHecKM CBi^sbiBaKDiAerocii napTHspa 
aHannra. Biopoti cnei^nclDMHecKH 

CB9\3h\BSi\OU\\A\AC9\ napTHep MO>KeT 6blTb CBJiaaH c 

xpoMaTorpacjonMecKOM cpeAOM KaK 

KOBaneHTHbiM, laK m HeKOBaneHTHbiM 
cnocx36aMM. Ecjim aHannanpyeMbiM aHarinT 
npeACTaBJiner co6om aHTwreH kinn ranreH, to 

BTOpbIM Cnei-IMCjDHHeCKM CBfl3blBaHDL^MMC5q 

napTHepoM mokbt GbiTb aHTHiejio na aHiMreH 
MJiM Ha ranieH. H naoGopoT, anariMTOM mokst 
6biTb aHTMTeno, a BTopbiM cneL^ncfiMHecKM 

CBflSblBaHDlUMMCfl napTHepOM MOKST flBflflTbCfl 

ranreH nnn aHTuren, cnoco6Hbii^ k 
cnei4Mc|3MHecKOMy CBflSbiBaHwra aHTurenoM. 
XpoMaTorpacjDMHecKafl cpefla 14 mokst, 

KpOMe TOrO, BKnKD4aTb B ce6fl KOHTponbhyio 30Hy 

18 SHaHMiejibHO MehbLiiyio, neivi 
xpoMaTorpacjjMHecKafl cpefla 14, m OTAeneHHyK) 
OT soHbi o6Hapy>KeHMfl 17. KoHTponbhafl soHa 18 
MO>KeT coAep>KaTb ne cnoco6Horo k pyicpcpysvwA 
anannTa, HMMoennnaoBaHHoro a net^ c i^ejibHD 
CBfisbiBaHMfi MeHBHoro aHTMTena, KOTopoe hb 
CBnabiBaeicn b aone o6Hapy>KeHMfl 17 
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nOCpBACTBOM 06pa30BaHMfl ipOMHOrO "C3HABMH" 

KOMnneKca. Ka>KAoe raKOB aHTHTBJio 

CB513blBaeTCfl MMM06Mni/130BaHHblM aHaJlMTOM M 

o6pa3yBT flBTBKTupyeMyio 30Hy njin nonocy. 3to 

06BCnB4MBaBT KOHTpOJlb 33 HpOBSAeHMBM 

anannaa m npaBunbHocibio CBnabiBaHun 
pearBHTOB, KaK onucano HM>Ke. MeioAbi, 
McnonbsyeMbie Ann CBfl3biBaHMfl BToporo 
cnBL^McjsMHBCKki CBfl3biBaioLi^eroc$i napTHepa b 
30He o6Hapy>KeHM5i 17 m ahannTa e KOHTpojibHow 

30HS 18 XOpomO MSBBCTHbl CnBUMaJlMCTaM B 
3TOR 06JiaCTM M HB Hy>KAaiOTCJl B AaJlbHBC^lUBM 

onucaHMM. 

B aribTBpHaTMBHOM cnynaB Anyi neKoiopbix 
anannTOB, TaKWx KaK yrriBBOAbi, MO>KeT 6biTb 

ipyAHO MJIM HeB03M0>KH0 np04H0 

SacflMKCMpOBaTb aHaJlMT B XpOMaTOrpacjDMMBCKOt^ 

cpeA© 14. B TaKMX cjiyHanx KOHiponbHan aona 

18 MOKBT BKnHDHaTb B Ce6fl 30Hy 

MMMo6Mnn30BaHHoro aHTMTena, cnem/iclDi/iHHoro 
K MSHBHOMy aHTM-ahajinT aHTMTBny. HanpuMsp, 
scnn aHajiMTOM ^sn^eio^ yrriBBOA, 

CnBL4MCf)MHHblC^ AHA StrBptOCOCCUS A, a MeMBHbIM 
aHTMTBJlOM flBTflBTCfl IgG KpOJIMKa, 

cneL\Mcf)MMHbiC^ K STOMy aHTMrsHy Streptococcus 
A, TO KOHTporibHafl 30Ha 18 MO>KeT coAep>KaTb 
aHTureria Kosbi k IgG KponnKa. B stmx cnyMaax 
An5R npeAOTBpaLneHMfl nojiHoro aaxBaia 
MeneHoro aHTM-aHajiMi aHimeria b sohb 
o6Hapy>KeHMfl 17 npn BbicoKOM KOHL4eHTpai4Mi/i 
aHanma m nocneAyK)LU,eM ncnesHOBeHMM 
MeneHoro aHTH-aHajiMi aHiMiena m3 
KOHipojibHOM 30Hbi 18, GbiBaei xenaienbHbiM 
Ao6aBMTb MeneHoe aHTMTeno, HecneiJ,Mc|3MHHoe k 
aHariMTy n npnHaAne>KaLJ4ee Apyrowy BHAy, 
He>KeriM MeMeHoe aHTMaHanur aHimeriQ. TaKoe 
aHTMTeno mokbt cocTaBnaTb UMiwiyHonorMMecKH 
HePiTpanbHbiM MMMyHomoOynnH i/inM aHTMTeno k 
ananMTy, He o6Hapy>KMBaeMOMy b MccneAyeivioM 
o5pa3i4e. KoHTponbHafl sona 18 6yAeT b TaKOM 
cnynae coAep>KaTb aHTMBMAOBoe aHTMTeno unM 
ananMT, ne o6Hapy>KMBaeMbiM b TecTupyeMOM 
o6pa3i4e. 

Bo3MO>KHbi HecKonbKO BapnaHTOB TaKoro 
ycTpoMCTBa. B oahom sapwaHTe, KaK 
o6cy>KAanocb Bbime, aona npMroTOBneHMfl 
o^paai^a 13 MO>KeT, KpoMe Toro, coAep>KaTb 
cnei^McfiMHecKM CBflSbiBarou^erocfi napTHepa 
ananMTa, MeneHHoro AeTeKTupyeivioPi mbtkom, b 
clDopMe, cnoco5HOM k nepepacTBopennfo 
nocpeACTBOM AoGaBneHMiq >kmakom cjDaabi b 30Hy 
npMroTOBneHM5R o5pa3i4a 13. Boahom ctDa30M 
MOKBT fiBnj^TbCfi caM o6pa3ei4. MeneHbiM 
cneL^i/icf)HHecKi/i CBflSbiBaHDinnMCfi napTHep MO>KeT 
6biTb JiMoct3MnM30BaH MJ1M o6paTMMO oca>KAeH 
TaKMM o6pa30M, 4To6bi OH cran 
nepepacTBopBHHbiM ki noABUi>KHbiM, 6naroAap$i 
Ao6aBn6HMto oGpaai^a b aony npuroTOBJiBHUfi 
o6pa3L4a. B stom sapMBHTB hbt He06X0AMM0CTM 
Ao6aBJiflTb AeTBKTi/ipyK)L4MM pBarBHT B Sony 
npMroTOBJiBHi/i5i o6pa3L4a 13, raK KaK oh 

aBTOMaiMHBCKM OSpasyBTCfl nOCpBACTBOM 

Ao6aBnBHMfl o6pa3i4a b sony npMroTOBfiBHMfl 
o6pa3L4a 13. 

B ApyroM BapMaHie npoBOAHMK 25 b 

ASC^CTByJOLL^BM KOHTaKTB C HSpSblM KOHL^OM 15 

xpoMaTorpacfiki^BCKoC^ cpsAbi 14 na STopoM 
npoTMBo6jioKe mo>kbt 6biTb sawieHBH na 
a6cop6Bp 25a c orpaHMHBHHOi^ BMKOCTbio, 

HaXOAflLl^MMCfl B AeWCTByiOLi^SM KOHiaKTB. 

A6cop6Bp 25a pacnonaraBicfl raKUM oGpaaoM, 

MTO npWXOfll/IT B KOHTaKT C 30H0R npurOTOBflBHUfl 

o6pa3i4a 13 B tom cnynaB, KorAa nepBbiC^ 11m 
BTopoM 12 npoTMBo6noKM ycraHOBJieHbi Apyr 
npoTMB Apyra, Anfl HaHBCBHUfl o6pa3ij,a na 
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a6cop6ep. 3to MO>KeT 6biTb nonesHbiM Ann 
KOHTponnpoBaHMfl nocTynneHMfl oGpaaua b 
xpoMaTorpacf)HHecKyio cpefly 14 c tbm, MTo6bi 
xpoMaTorpac()i/iHecKafl cpefla 14 He OKaaanacb 
neperpy)KeHHOM. 

B 3TOM BapnaHTe a6cx3p6ep 25a mokst 
coflepjKaib wieHeHoro cnei^ncpuMecKM 
CBnabiBaKDinerocfl napiHepa aHanura b cpopwe, 
cnocoGHoCi K nepepacTBopeHnto, KaK onMcaHO 
BbiLue. ripki TaKOM pacnono>KeHMi/i MeneHbiM 
cneuMcjDMHecKM CBflSbiBaiOLUHMCfl napTHep 
nepepacTBopneTCfl, KorAa nepsbif^ m BTopoC^ 
npoTMBo6noKM 11 ki 12 ycTaHasjikiBaioTCfl flpyr 
npoTUB flpyra, o6ecneHMBafl HaHeceHne 
o^paai^a Ha a6cop6ep 25a. KoM^MHai^Mfl 
o6pa3L\a M nepepacTBopsHHoro Me^enoro 
cnei4Mci)MMecKM CBflabiBafoii^erocfl naprnepa 
aareivi nocTynaer Ha nepBbiCi Konei^ 15 
xpoMaTorpa4)M"HecKOM cpeAbi 14. 

2. OTABJlbHbie BapnaHTbl KOHCTpyKI^HM 

ABy6jioHHoro ycipoC^CTBa 

a. YCTpoC^CTBO C npOBOAi^Li^l^M 
coeAUHMTenbHbiM snewieHTOM Ha BTopoM 6noKe 

B OAHOM 1/13 BapnaHTOB KOHCTpyKL^MM 

ABy6rio'-iHoro ycrpoRcTBa b cooTBeTCTBMn c 
HacTOfliUMM M3o6peTeHneM, nepBbiM 

npOTHB06jlOK BKJlHDHaeT: 

(1) 30Hy npuroTOBJieHna o^pasma; n 

(2) xpoMaTorpacjDMHecKyK) cpeAy, 
MSHaHajibHO He coo^LL^aHDiAyioc^i c soHoti 
npuroTOBJieHM?! o6pa3i4a. 

BTOpOM npOTMBOGnOK BKJIKDHaeT 

npoBOA^iLUMM coeAHHnrejibHbm GneivieHT. 
riepsbiM M BTopoM npoTHBo6noKM Moryr 
6biTb_pacnono>KeHbi Apyr npoTUB Apyra c leivi, 
MTo6bi nocpeACTBOM coeAUHMTejibHoro 
aneMGHTa ycraHOBHTb coo6LAeHMe Me>KAy aoHoC^ 
npuroTOBJieHMfi oGpaaua m 

xpoMarorpacjonHecKOM cpeAOM, peaynbTaroM 
KOToporo 6yAeT HaHeceHne o6pa3iJ,a Ha 
xpoMaTorpa^nnecKyfo cpeAy. 

3tot BapnaHT KOHCTpyKi^Mi/i n3o6pa>KeH na 
cf)nr. 2. YcTpoMCTBO An5q xpoMarorpacfDMHecKoro 
ahannaa 40 BKJifOHaeT nepBbiM npoTHBoSnoK 41 
M BTopoM npoTMBo6jiOK 42. riepBbiM 
npoTHBo6noK coAep>KHT aony npMroTOBJieHi/ifi 
oGpaai^a 43 \a xpoMaTorpacjDi/iHecKyfo cpeAy 44, 
MMeioLAyfo nepBbm Konei^ 50 m BTopoM KOHeL\ 51 . 
B xpoMaTorpacjDMHecKOki cpefle 44 mvieeTc^i aona 
o6Hapy>KeHMiR 45 m KOHTpojibHan aona 46. 
BTopoM npoTMBO^JioK 42 coAep>KHT B ce6e 
npoBOA^iLA'^i^ coeAMHUTejibHbiM ajieivieHT 47. 
riepBbiM n BTopoPi npoTMBo6noKM 41 n 42 
coeAMHeHbi c noMOU^bK) nerjin 48. flepBbiM n 
BTopoi?i npoTMBoGnoKM 41 M 42 raioKe coAep>KaT 
ci4enKM, TaKne KaK aaiviKH 52 n 53, c 
npoKJiaAKOM 54, OKpy>KaK3LAeM nepsbiM n BTopoCi 
npoTHBo6noKM 41 n 42. BropoM npoTMBo6noK 42 
MMeer OTsepcTue 49, nosBOJintoLAee HaGriHDAaTb 
33 xpoMaTorpact)MHecKoPi cpeAoPi 44. 

KorAa nepBbii^ m BTopoC^ npOTHBoGnoKM 41 m 
42 ycTanoBJieHbi APyr npoiHB Apyra, aona 
npuroTOBJieHMfl oepaai^a 43 nepBoro 
npoTi/iBo6noKa 41 npuBOAHTCsi b KOHTaicr c 
npoBOAfliHHM coeAUHMTenbHbiM aneMenroM 47 
BToporo npoTMBo6noKa 42, KOTopbit^, b CBOfo 
OHepeAb, npMBOAMTCfl b KOHTaKT c nepBbiM 
KOH140M 50 xpoMaTorpac|3MHecKOM cpeAbi 44 atia 
HaHecsHMfl oepaaL^a Ha xpoMaTorpaclDMHecKyio 
cpsAy 44. 

B BapnaHTax ycrpoMCTBa, M3o6pa>KeHHoro Ha 
0v\r.2, npoBOA5iiAMC^ ctoeAHHHTejibHbiC^ aneiweHT 
47 MOKGT coAep>KaTb MeneHoro AereKTMpyeMoC^ 
MeiKOM cneL4McjDHMecKM cB?iabiBaKDLneroc5R 
napTHepa anariMTa, npMcyTCTBytoiAero b cjDopMe, 
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cnoco6HOM K nepepacTBopeHMto nocpsACTBOM 
Ao6aBneHHfl >khakom ctiasbi. B 3T0M sapMaHTe 
oGpaaei^ Ao6aBJifieTcq b aony npkiroTOBneHMfl 
o6paai4a 43. \A Hao6opoT, aona npuroTOBnennfl 
o6paai4a 43 MOKer 6biTb ncnojibaoBaHa Ana 
Ao6aBneHMfl MeHenoro cnei^ncpi/iMecKM 
CBflabiBaioLAerocfl naprnepa aHajima b >khakoC^ 
cpopwe, c caMMM oGpasi^OM, Ao6aaneHHbiM k 
coeAi^HMTenbHOMy npoBOAnLi^eiviy sneivieHTy 47. 
Eu^e b OAHOM ajibTspHaTMBHOM BapkiaHTS aona 
npuroTOBJieHMfl oGpaaua 43 mojkbt coAep>KaTb 
onocoGHoro k nepepaoTBopeHnio oneL4Mct)HHecKM 
CB^iabisaioLAerocfl naprnepa aHanma, c 
o^paauiOM, on^Tb >Ke Ao6aBrieHHbiM k 
npoBOAflineMy coeAUHMTenbHOMy 3neMeHTy 47. 

6. YcTpoMCTBO c aoHOM npkiroTOBneHMfl 
o6pa3L4a na nepsoM npoTHBo6jiOKe 

flpyroM BapnaHT KOHCTpyKi^nH ycrpoiiCTBa 
Ann xpoMaTorpac|DHHecKoro anannaa b 

COOTBeTCTBMM C HaCTOflLAUM n3o6peTeHMeM 

npeACTaBfineT co6oC!i ycrpoCicTBO, b KOTopoM 
aona npMroTO&neHun o6paai4a paaMeiAena na 
nepBOM npoTMBo6noKe, i.e. 6noKe, na KOTOpoM 
pacnojiOKena xpoMaTorpac|DiiHecKafl cpeAa. 

06bNH0, B 3TOM BapnaHTe KOHCTpyKI^MM BTOpOM 

npoTMBo6noK coAepxnr annnnKarop, 
BKJiHDHaKDLL^MCi MeHeHoro cnei^McfjuMecKM 
CBnabiBafOLL^erocn napiHepa b c)DopMe, KOTopaa 
Mo>KeT 6biTb nepepacTBopeHa. 

B 3TOM BapwaHie K0HCTpyKi4MH yciaHOBKa 
nepBoro n BToporo npoTHBoSnoKOB Apyr npoTMB 
Apyra npi/iBOAUT annnnKarop b KOHiaKT c aoHOM 
npMroTOBneHun o6pa3iJ,a, nocpeACTBOM nero 
nepepacTBopyieTCfi MeMenbiw cnei^ncjDMMecKH 
CBnsbiBafoiAHMCsq naprnep aHanura. 

ripeAnoHTMTenbHO, KorAa nepsbiM 
npoTHBo6rioK KpoMe Toro coAep>KHT npoBOAHHK, 
a Aei^GTByK)Lii,HM KOHTaKT Me>KAy aoHoPi 
npuroTOBneHun o5pa3i4a m 

xpoMaTorpacjDMHecKOM cpeAOki AOCTuraercn aa 
CHer yAep>KaHMfl n aoHbi npuroTOBJieHUfl 
o6pa3i4a n xpoMaTorpactDHHecKOM cpeAbi b 
KOHTafcre c npoBOAHMKOM. 

npeAnoMTMienbHO, KorAa nepsbiM 
npoTHBo6jiOK coAepxMT eu^e n a6cop6ep b 
AeMCTByfOLL^eiw KOHTaKre co BTopbiM kohl^om 
xpoMarorpacjDM'-iecKOM cpeAbi. 

XpoMarorpacjDHHecKan cpeAa 
npei/iMyLnecTBeHHO cocTaBJifleTcn KaK 6bmo 
onucaHO panee, c aoHOM o6Hapy>KeHMfl v\ 

KOHTpOJlbHOM 30H0M. 

3tot BapnaHT KOHCTpyKL4MM aHannTHHecKoro 
ycTpokicTBa noKaaaH na Our. 3. Yctpomctbo Ann 
xpoMaTorpac|DMMecKoro ahannaa 60 MMeer 
nepsbiM npoTMBo6noK 61 m BTopoM npoTMBo6noK 
62. riepBbiM npoTMBo6noK 61 BKnro^aer b ce6n 
aoHy npMroTOBJieHMfl o6pa3i4a 63, npoBOAHMK 64 

B AeC^CTByHDLl^eM KOHTaKie C 3OH0M 

npMroTOBJieHMfl o6paai4a 63, 

xpoMaTorpactDMHecKyto cpeAy 65, nweroiAyK) 
nepBbiM K0HeL4 66 m BTopoi^ KOHei^ 67, m 
a6cop6ep 66, HaxoAniAnPicn b Aei^CTByioiAeM 

KOHTaKTe CO BTOpbIM KOHL^OM 67 

xpoMaTorpacjDMHecKoR cpeAbi 65. 

XpoMaTorpacf)MMecKaji cpeAa 65 coAep>KMT aony 
o6Hapy>KeHMn 69 m KOHTpojibHyio aony 70. 
BropoP^ npoTMBo6jiOK 62 coAepxMT annjiMKarop 
71 , npeAno4TMTenbHO BKJiioMaioLAMM b ceCn 
MsneHoro cneL^MclDMHecKM CBnabiBaHDLAsrocfl 
naprnepa b cfDopMe, cnocoSHOM k 
nepepacTBopeHMto. flepBbiCi npoTMBoGnoK 61 m 
BTopoC^ npoTMBoGnoK 62 coeAMHeHbi c noMOLAbHD 
neiJiM 72. BropoM npoTMBo6noK 62 coAep>KMT 
OKHO 73, no3BOJifiK)Li^ee Ha6nfOAaTb no MeHbLuew 
Mepe aa nacTbio xpoMaiorpacj^MHecKOM cpeAbi 
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65. riepBbiM M BTOpOM npOTMB06jlOKl/I 61 M 62 
MMeiOT cuenKM, raKne ksk ssmkm 74 m 75. m 
npoKnaflKy 76, OKpy>KaK)Lqyio nepebiC^ m BTopoR 
npoTMBo6noKM 61 m 62. 

B npoL4ecce McnonbsoBaHUfl o6pa3ei4 
HaHOCMTcn B 30Hy npuroTOBJieHMfl oGpaai^a 63. 
BcjieA 3a 3TMM nepsbit^ m BTopot^ npoTHBoGriOKH 
61 M 62 ycTaHaBJikiBaioTCfl flpyr npoTUB flpyra 
TaKMM oSpaaoM, hto oGpaaeL^, Haxoflnu^nMCfl b 
aoHe npuroTOBJieHMfl o^paai^a 63, 
nepepacTBopner coflep>KHMoe annnnKaropa 71, 
BKnioHaioL4ee MeneHoro cneL^nclDMHecKM 
CBflabiBaHDinerocfl napiHepa. riocne aroro 
coAep>KMMoe soHbi npuroTOBJieHMfi o6pa34a 63 m 
annnnKaropa 71 HaHOCMTcn Ha 
xpoMaTorpacjon^ecKyio cpeAy 65, npoxoAJi nepea 
30Hy npuroTOBJieHMJi o6pa3i4a 63 m npoBOAHHK 
64. 

B. ycTpoMCTBO c a6cop6epoM Ha BTOpOM 
6noKe 

B ajibTepHaTMBHOM BapnaHTe aioC^ 
KOHCTpyKi4MM, a6cop6ep mokst 6biTb noMeiAen 
BMecTO nepBoro npoTMBo6jioKa na btopom 
npoTi/iBo6noK. B 3tom sapnaHTe a6cop6ep 

npUXOAUT B Aei^CTByK)LL|MM KOHTaKT CO BTOpbIM 

KOH140M xpoMaTorpac|DMHecKOM cpeflbi, Korfla 
nepebiPi n BTopoM npoTMBo6jioKM ycTaHoerieHbi 
Apyr npoTMB Apyra. 3to no3BOJi?ieT npuMSHfiTb 
a6cop6ep GonbLunx paaMepoB, KoropbiM MO>KeT 
6biTb >KeriaTenbHbiM npn Heo6xoAHMOCTH 
McnojibsoBaHM^i o6pa3L40B ©onbiuero o^-heMa b 
cjiynae o6Hapy>KeHMfl aHanura, HaxoA?iLHerocfl 

TOJIbKO B HM3KMX KOHIJ,eHTpaiJ,Hf1X. 

TaKOM BapnaHT KOHCTpyKi^Mui noKasaH na 
<t)Mr.4. YcrpoCiCTBO Anfi xpoMaTorpacjDHHecKoro 
anannsa 80 coctomt na nepeoro npoTMBo6rioKa 
81 \A BToporo npoTHBo6noKa 82. riepBbiM 
npoTHBo6noK 81 BKrironaeT e ceOa sony 
npuroTOBJieHMSR oSpaai^a 83, npoBOAHHK 84 b 
Aei^cTByKJLL^eM KOHTaKie c aoHoti npMroTOBJieHUfl 
o6pa3i4a 83 m xpoMarorpaclDMHecKyfo cpeAy 85, 
MMeiOLiJ,yfo nepBbM Konei^ 86 m eropoM kohgl^ 87, 
c 30H0M o6Hapy>KeHHfi 88 m KOHTponbHOW sohom 
89. BTopoM npoTMBo6riOK 82 coAep>KHT 
annjiMKarop 90 n a6cop6ep 91; na BTopoM 
npoTHBo6noKe 82 annnnKarop 90 OTAeneH or 
a6cop6epa 91 . flepebiPi npoTMBo6rioK 81 n 

BTOpOM npOTMB06nOK 82 COBAHHeHbl C nOMOLUbfO 

neinn 92. BiopoPi npoTMBoSnoK 82 Tah;>Ke 
coAep>KHT OTsepcTi/ie 93, no3BoriflK3LAee 
Ha6niOAaTb no ivieHbLueM Mepe aa nacTbfo 
xpoMarorpacjDHHecKOM cpeAbi 85. flepBbiCi n 
BTOpOM npOTMB06j10KH 81 n 82 KpOMe 3Toro 
BKniOHaHDT CL^enKH, laKne KaK 3aMKM 94 m 95, m 
npoKnaAKy 96, onucaho BbiLue. 

B npoL^ecce McnonbsoBaHUfl o6pa3ei4 
HaHocMTca B 30Hy npuroTOBJieHkiyi o6pa3L4a 83, b 

KOTOpOM MO>KeT OCymeCTBriflTbCfl SKCTpaKL^Mfl 

MJiM APyran era o6pa6oTKa. SareM o6paaei4 
nocTynaei na nepBbiM KOHeL4 86 
xpoMaTorpacj^HHecKoC^ cpeAbi 85 nocpeACTBOM 
nporeKaHMfl nepea npoBOAHHK 84, KaK onucaHO 
BbiLue. KorAa nepsbii^ npoTMBo6noK 81 i/i BTopoR 
npoTi/iBo6noK 82 ycTaHosneHbi Apyr nporuB 
Apyra, ann- nuKaTop 90 npuxoAur b 
AeC^CTBytou^nC^ KOHTaKT c npoBOAHMKOM 84 Anfl 
nepepacTBopeHUfl Me"^eHoro cnei4Mc|DM'-iecKi/i 
CBflabiBaHDiAerocfl naprnepa b annjikiKarope 90 m 
HaneceHMfl nepepacTBopeHHoro MeHeHoro 
cneLiMcf)MHecKM CBflabisaioLAerocfl naprnepa na 
npoBOAHMK 84 M Aanee na nepBbiii Koneu 86 
xpoMaTorpa0iiHecKoR cpeAbi 85, mto no3BonfleT 
nepepacTBopsHHOMy cnei4Mc|3MHecKM 
CBfiabiBaK3Li^eMyc5q napiHepy AOcrnHb 
xpoMaTorpacf)H'-iecKOM cpeAbi 85. 
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OAHOBpsMeHHO a6cop6ep 91 npMxoAUT b 

AeMCTByfOLAMM KOHTaKT CO BTOpbIM KOHUOM 87 

xpoMaTorpac|DHMecKoR cpeAbi 85 AnJi OT6opa 
>KMAK0CTn M3 xpoMaTorpac|DM4ecKOM cpeAbi 85. 

r. ycrpoCicTBO c aoHoCi npuroTOBJieHUfl 
o6pa3i4a M aecop6epoM na oahom m tom >Ke 
npOTMBoGjiOKe 

flpyroC^ BapnaHT KOHCTpyKi^nM ycrpoC^CTBa 
AHfl xpoMaTorpacjDMHecKoro anannaa b 

COOTBeTCTBUM C HaCTOflLL^HM n3o6peTeHMeM 
npeAGTaBJifleT co6om ABySnoHHoe ycrpoMCTBO, b 
KOTopoM aoHa npHroTOBneHM^i oepaaL^a m 
a6cop6ep pacnojio>KeHbi na oahom m tom >Ke 
npoTMBo6jioKe. B HSKoropbix cnyHaflx gto p^bj 
npenMyiAecTBO, noaBonjifl McnonbaosaTb 
a6cop6ep 6onbLJJMX paaMepoB atiji 6oriee 
6biCTporo M 3c|Dct)eKTHBHoro OTBOAa >KHAKOCTM or 
BToporo KOHua xpoMarorpacj^MHecKoCi cpeAbi. 

3tot BapnaHT KOHCTpyKi^Mn ABySnoHHoro 
ycTpoPicTBa ATifl xpoMaTorpacjDHHecKoro anannaa 
noKaaaH Ha c|DMr. 5. XpoMaTorpacj^HHecKoe 
ycTpoPiCTBO 100 MMeei nepsbiPi npOTMBoGroK 

101 M BTOpOM npOTMB06j10K 102, coeAMHeHHbie c 

noMOLUbio neTJiM 103. riepsbiM npoTMBo6jiOK 101 
BKniOHaeT xpoMarorpacpuHecKyio cpeAy 104, 
MMeioinyio nepBbiM KOHei; 105 m BTopoM Konei^ 

106, M npoBOAHMK 107 b fleMCTByfOLneM KOHratcre 
c nepBbiM KOH140M 105 xpoMarorpactDMHecKOM 
cpeAbi 104. XpoMaTorpa4)HHecKafl cpeAa 105 
coAep>KMT 30Hy o6Hapy>KeHH?i 108 m, bo3mo>kho, 

KOHTpOJlbHyfO 30Hy 109. 

BTopoM npoTMBo6noK 102 BKnionaeT 30Hy 
npuroTOBfieHi/ia o6pa3ij,a 110 Anfi npneMa 
aHariM3MpyeMoro oepaai^a \a a6cop6ep 111, 
OTAeneHHbiM or soHbi npuroTOBJieHUJR o6pa3L4a 
110. 3oHa npuroTOBJieHUfl o6pa3i4a 110 mokgt 
coAep>KaTb MeHeHoro cneL^MctDHHecKM 
CB^i3biBafOLuerocfi napTHepa aHariMTa b clDopivie, 
cnocoSHOM K nepepacTBopennfo. Bo BTopoM 
npoTHBo6jioKe 102 HMeercfl OTBepcrne 1 12 atij^ 
Ha6nioAeHHfl 3a xpoMaTorpact)MHecKOM cpeAow. 
riepsbiM n BTOpOM npOTHB06j10KM 101 n 102 
i/iMeioT ci^enKH, raKne KaK saMKM 113 m 114, m 
npoKTiaflKy 115, ksk onucaHO BbiLue. 

KorAa nepsbiPi 101 n BTopoM 1 02 
npoTHBo6riOKM ycTaHOBJieHbi Apyr npoTMB Apyra, 
30Ha npMroTOBrieHMS^ oGpaai^a 110 npi/ixoAUT b 
AeMCTByK:)umnM KOHiaKT c npoBOAHUKOM 107 Ana 
HaHecBHMfi o6pa3i4a na npoBOAHHK 107 n 3aTeM 
Ha nepBbiM Koneu, 105 xpoMarorpaclDi/iHecKOM 
cpeAbi 104. AGcopGep 111 npi/ixoAMT b 

AeMCTByiOLHHM KOHTaKT CO BTOpbIM KOHI4OM 106 

xpoMaTorpaclDMHecKOM cpeAbi 104 An^ oreopa 

>KMAKOCTM OT BTOporO KOHL^a 106 

xpoMaTorpacpuMecKoC^ cpeAbi 104. Flo ApyruM 
nyHKTaM AnsaCiH m npuHi^nn f\B\AOJBV\^ aroro 
ycTpoMCTBa aHanornMHbi raKOBbiM b ycTpoMCTse, 
noKaaaHHOM BbiLue Ha c|3Mr.4. 

A. yCTpOMCTBO C AByMfl ASTeKTOpHblMM 

annjiMKaTopHbiMM noAno>KKaMM na paannHHbix 
npoTMBo6jioKax 

Eiue OAMH BapnaHT KOHCTpyKUHH 
ABy6noHHoro ycrpoC^CTBa Ana anannaa b 
cooTBeTCTBnn c HaciojiLAMM MaoepeieHMeM 
BKHioHaeT ABe ASTeKiopHbie annnnKaiopHbie 
noAno>KKM, pacnono>KeHHbie na paannMHbix 
npoTMBo6jioKax. 3Ta KOHCTpyKi^nfl oco6eHHa 
yAoGna b Tex cnyMaflx, KorAa rpeGyeTCfl 
McnojibaoBaTb 6onbiuoC^ oeiaeM MeneHoro 
cnei^Mc|DMHecKM CBflabiBaioLAerocfl naprnepa, 
jim6o KorAa Menehoe ahrnTeno AocrynHO ronbKO 
B paaGaBneHHOM cfiopMe m nonbiTKH era 
CKOHL^eHrpupoBarb GyAyr npuBOAurb k era 
AeHarypai4MM mdm HHaKTHBai^Mn. 

3tot BapnaHT KOHCTpyKi^nn ABy6no4Horo 
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ycTpoMCTBa AHfl xpo- MaTorpacjDi/iHecKoro 
aHajiMsa i/i3o6pa>KeH Ha <t>Mr.6. Yctpomctbo Ana 
xpoMarorpacj^i/iHecKoro aHannaa 120 i/iMeer 
nepBbiCi npoTMBo6noK 121 m BTopoPi 
npoTHBo6noK 122, coeAMHeHHbie c noMOU^bHD 
nernn 123. flepebiCi npoTHBo6noK 121 BKnHD^aer 
xpoMaTorpacjDn^ecKyio cpefly 124, MweioLnyK) 
nepBbiC^ KOHei^ 125 m BTopoi?^ KOHei4 126. 
XpoMaTorpac|DHHecKafl cpeAa 124 BKnHDHaer 
30Hy o6Hapy>KeHMfl 127 m, bo3mo>kho, 

KOHTponbHYK) 30Hy 128. 

B nepsoM npoTMBo6noKe 121 raioKe HMeercyi 
nepBafl AeieKTOpHa;! annjiMKaropHafl noAno>KKa 
129 B f3,ev\cTByK)in,eM KOHTaicre c nepebiM KOHL40M 
125 xpoMaTorpacjDM'-iecKoC^ cpeAbi 124. flepBafl 
AereKTopHafl annjiMKaTopHan noAno>KKa 
coAep>KMT nepBoro cnei4nctiM4ecKM 

CBnabiBaHDU^erocfl naprHepa aHannTa b cjDopMe, 
KOTopafl MO>KeT 6biTb nepepacTBopeHa 
Ao6aBJieHLieM boahom cj^aabi b nepsyio 
AereKTopHyK) anniiMKaTopHyHD noAno>KKy 129. 
nepBbiP^ cnei4tic|DbiHecKii CB^sbiBaKDLAnPic^ 
napTHep oGbNHO noMeneH AeieKTupyeMoPl 
MeiKoW. Ha nepBOM npoTMBo6noKe 121 laiOKe 
MMeercfl npoBOAHHK 130 b AeC^CTsyioLneM 
KOHTaKie c nepBOM A^TeKTopHOM annnnKaTopHOM 
noAno>KKOM 129, nocpeACTBOM nero nepBa?i 
AereKTopHafi annnnKaTopHaR noAno>KKa 129 
coeAMH5ieT npoeoAHHK 130 m nepsbiM KOHeu, 125 
xpoMaTorpact)HHecKOM cpeAbi 124. Ha nepeoM 
npoTHBo6noKe 121 raioKe HMeeiciq a6cop6ep 
131 B AeC^CTByiOLneM KOHTaKTe CO BTOpbIM 
KOH140M 126 xpoMaTorpac|DMHecKOM cpeflbi 124. 

BTOpOM npOTMB06j10K 122 BKJIJOMaeT 30Hy 

npuroTOBJieHM?! o6pa3i4a, npeAHa3HaMeHHyho 
Ana npnGMa aHajiManpyeivioro oOpasi^a. BropoM 
npoTHBoGnoK 122 raioKe coAep>KMT eropyfo 
AeieKTopHyra annnnKaTopHyfo noAno>KKy 133 e 
AeMCTBytoLi^eM KOHTaKie c sohom npuroTOBJieHna 
o6pa3iJ,a 132, pacnonoxeHHOM noBepx BTopoti 
AereKTopHOM annnnKaropHoPi noAnomn 133. 
3oHa npuroTOBJieHM^i oSpasL^a 132 m BTopafi 
AereKTopHafi annnnKaropHa?^ noAno>KKa 133 
Moryr yAep>Ki/iBaTbc?i BMecre c noMoiAbto 
3a>Ki/iMa njiM CB?i3ytoLL^ero. Bropaii AeTeKTopHa^^ 
annjiMKaropHafl noAno>KKa 133 n 30Ha 
npuroTOBJieHMFi oSpasi^a 132 pacnonarafOTCfl 
TaKMM o6pa30M, HTO o6pa3eL4, BHeceHHbiPi b 30Hy 
npuroTOBJieHMfl oSpasi^a 132, Aon>KeH npoMTH 
Hepe3 30Hy npuroTosneHUfl o6pa3i4a 132 
npe>KAe, HeM oh AOCTurHer BTopoPi ASTeKTopHOM 
annjiMKaTopHofi noAnoKKH 133. Biopafi 
AeieKTopHafi annjinKaiopHafi noAno>KKa 133 
coAep>KHT BToporo cneL^ncfiMHecKH 

CBfiabiBajoiAerocfl napiHepa aHanura b cjDopMe, 
cnoco6Hoi?i k nepepacTBopeHnto aa cmgt 
Ao6aBneHHfl o6pa3i4a b 30Hy, npMroTOBneHUfl 
oGpaai^a 132. Bropafl ASTeKTopHan 
annjiMKaropHafl noAno>KKa 133 pacnojiaraeTcn 
TaKMM o6pa30M, HTO BHeceHne o6pa3L^a b aoHy 
npuroTOBJieHMfl oGpasL^a 132 npuBOAUT k 
nepepacTBopeHHK) BToporo cneL;ncf3MHecKM 
CBflSbiBaHDiAerocfl napTHepa, b peaynbTaTe nero 
aoHa npuroTOBTieHMFi o6pa3L^a 132 coAep>KMT 
cwiecb o6pa3i4a n BToporo cnei^nctsMHecKM 
CBflabiBaKDiAerocn napTHepa. 

BTOpOp^ Cnei4MC|DMHeCKI/1 CB5^3blBaK)Ll^Mj^C5R 

napTHep noMeneH ASTeKTupyeMOM MeiKOM. 
npSAnoHTHTejibHO, HTo6bi nepBbit^ m BTopoC^ 
cneL^Mc|3MHecKki CB^isbiBaKiLi^Mec;! napTHepbi 
6biJiM MAeHTMHHbiMM, a AQTeKTHpyewbie MeTKH, c 

nOMOlAbtO KOTOpblX OHM MGT^ITCfl, 6binM 
OAMHaKOBbl. 

Bo BTopoM npoTMBo6;iOKe 122 TaiOKe 
coAep>KHTcn OTBepcTue 134, o6ecne4kiBaK)LAee 
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Ha6jiK)AeHne no MeHbiueii Mepe aa nacTbto 
xpoMaTorpactinHecKOM cpeAbi 124, BKnioHaioLAeM 
30Hy o6Hapy>KeHH5q 127 \a KOHTponbHyio aony 
128, ecfiM OHa nMeeTCiR B nepBOM n BTopoM 
npoTMBo6riOKax 121 m 122 TaiOKe niweiOTCfl 
ci^enKH, TaKne KaK aaiwKM 135 m 136, m 
npoKnaAKa 137, KaK 6bino onucaHO Bbiiue Ann 
6a30Boro ABy6noHHoro ycTpoMcrea. 

KorAa nepBbiM m BTopoM 121 m 122 
npoTMBo6jioKM ycTaHOBJieHbi Apyr npoTMB Apyra, 
30Ha npuroTOBJieHMfl oOpaaua 132 npuxoAUT b 
KOHTaKT c npoBOAHMKOM 130 AHA HaHeceHMfl 
o6pa3L^a M BToporo cneL\Mct)HHecKM 
CBflSbisafoiAerocn napTHepa na npoBOflHUK 130 m 
saTeM Ha nepBbiC^ Konei^ 125 
xpoMaTorpacfjuMecKOM cpeAbi 1 24 nepea nepByio 
AeTeKTopnyio annnnKaTopnyio noAno>KKy 129. 
TaKMM o6paaoM, o6pa3ei4 nocneAOBaTejibHO 
KOHiaKTMpyeT CHanana co BTopbiM 
cneL4MctiMHecKM CBflSbiBaiOLAMMCfi napiHepoM, a 
saTeM c nepBbiM cneL4Mct3MHecKM 
OB^iabiBafOLAMMCfl napTHepoM nepsA tsm, KaK 
nonacTb Ha nepBbiM kohbu 125 
xpoMaTorpacjDMHecKoR cpeAbi 124 atia 
xpoMaTorpacf)MM. B peaynbTaTe SToro GonbiuMt^ 
o6-beM MeneHoro cnei4MclDMHecKM 

CB?i3biBafOLij,erocfi naprnepa OKasbiBaercfi b 
KOHiaKie c o6pa3moM, mto yBenuMMBaeT 
4yBCTBHTenbHOCTb aHaDMsa. 

e. ycTpoMCTBO, BKJiioHaKJL^ee ABa 
pasAeribHbix annriMKaTopa na oahom m tom >Ke 
npoTMBo6jioKe 

ELiJ,e OAHH BapnaHT KOHCTpyKI^MM ycTpoMCTBa 

An?i xpoMaTorpacfiMHecKoro anannsa b 
COOTBerCTBMM C HaCTOflLUMM M3o6peTeHMeM 
npeAcraBfifieT coSom KOHcrpyKL^nfo, 
BKnioHaioLL^yio Asa paaASJibMbix annrinKaTopa Ha 
OAHOM M TOM >Ke npoTMBo6jioKe. 3tm ABa 
annriMKaTopa He naxoAJ^TCiR b Aei^cTByfOLneM 
KOHiaKie AO Tex nop, noKa ne coeAMH5RfOTCJR 
npoBOAHMKOM npoTMBonojio>KHoro SnoKa b 
pesynbTaTe ycTaHOBKH 6noKOB APy npoTMB 
Apyra. 

3tot BapMaHT KOHCTpyKi4MM ycTpoMCTsa An?i 
xpoMaTorpactDMHecKoro aHannsa M3o6pa>KeH na 
ct>Mr.7. B ycTpoMCTse ATifl xpoMaTorpacj^MHecKoro 
aHarinsa 140 MMeeTc?i nepebm npoTHBo6noK 141 
M BTopoM npoTMBoSnoK 142. riepBbiM 

npOTMB06j10K 141 BKTIfOHaeT 

xpoMaTorpacjDMHecKyio cpeAV 143, \Aue\o\ixy\o 
nepsbiM KOHSU, 144 m BTopoM KOHeu, 145, 

npOBOAHMK 146 B Aet^CTByfOLLJ,eM KOHTaKTe c 

nepBbiM KOH140M 144 m a6cop6ep 147 b 

AeMCTByfOLl^eM KOHTaKTe co BTOpbIM KOHL^OM 145 

xpoMaTorpactDMHecKot^ cpeAbi 143. 

XpoMaTorpact)MHecKa5i cpeAa 143 coAepxMT 
30Hy o6Hapy>KeHMfl 148 m KOHTponbHyio aony 
149. BTopoM npoTMBo6noK 142 coAep>KMT 
nepBbiM annjiMKaTop (annjiMKaTopHan noAno>KKa 
AHfl o6pa34a) 150 m BTopoM annriMKaTop 
(AeTeKTopnafl annnnKaTopHa^i noAno>KKa) 151. 
riepBbiPi annjiMKaTop 150 m BTopoM annriMKaTop 
1 51 He HaxoAflTCfl b Aet^cTByraiAeM KOHTaKTe ao 
Tex nop, noKa nepsbiC^ npoTMBo6noK 141 m 
BTopot^ npoTMBo6noK 142 He ycTaHosneHbi Apyr 
npoTMB Apyra. KorAa nepBbii^ npoTMBo6jiOK 141 
M BTopot^ npoTMBo6riOK 142 ycTaHOBJieHbi Apyr 
npoTMB APyra, nepsbiM annriMKaTop 150 
npMXOAMT B KOHTaKT C npOBOAHMKOM 146, a 
BTOpOM annJlMKaTOp 151 npMXOAUT B KOHTaKT KaK 

c npoBOAHMKOM 146, TaK M c nepBbiM kohuom 
144 xpoMaTorpacfJMMecKoC^ cpeAbi 143. 
riepeKpbiBaHMe o6biHHO cocTaBJifleT necKOJibKO 

MMJlJIMMeTpOB, TO eCTb flBJlfieTCSI AOCTaTOHHbIM 

Ann o6ecneHeHMn nepenoca >kmakoctm. B 
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pesyjibTare aroro nepBbiM annni/iKarop 150 m 
BTopoM annriMKaTop 151 craHOBflTCfl 
CBJiaaHHbiMM npOBOAHMKOM 146, nocpeACTBOM 
Hero coAep>KHMoe nepBoro annjiUKaropa 150 m 
BToporo annnnKaiopa 151 npmcnaAbiBaeTCfl k 
xpoMarorpacpuHecKOM cpeAe 143. flepBbiPi 
npoTMBo6noK 141 n BTopoC^ npoTMBo6noK 142 
coeAMHfliOTCfl c noMOinbto nernn 152. BropoC^ 
npoTHBo6noK 142 coAep>KHT okho 153, 
nosBOJiflfOLL^ee Ha6nioAaTb aa 
xpoMaTorpacjDHHecKOM cpefloii 143. B cocraB 
nepBoro m BToporo npoTHBo6noKOB 141 n 142 
TaioKe Bxop^T CL^enKH, raKne KaK aaMKH 154 ii 
155, M npoKnaflKa 156. 

riepsbiM annnnKarop 150 MOKer BKntonarb 
annjiMKaropHyio noAno>KKy Ann oGpaai^a, a 
BTopoC^ annjiMKaiop 151 MO>KeT BKntoMaib 
AeTeKTopHyto annni/iKaTopHyio noAnoKKy, b 
KOTopyK) MO>KeT GbiTb BHeceH AeTeKTupyfoiUMM 
peareHT. KorAa nepsbiPi m btopom npoTMBo6jiOKM 
141 M 142 yciaHaBJiMBaiOTCfl Apyr npoTMB Apyra, 
coAep>KHMoe annjiUKaropHoC^ noAno>KKH atia 
oGpaaua v\ AeieKTopHOM annnnKaropHoC^ 
noAno>KKH nepeHOcmcfl nepea npoBOflHUK 146 k 
xpoMaTorpac|DMHecKOM cpeA© 143. 

BTopoM annnnKarop 151 (AereKTopHafl 
annnnKaropHafi noAno>KKa) npenMymecTBeHHO 
coAep>KHT MeneHHoro ASTeKTupyeMOM MeiKoPi 
cneu.McjDM'-iecKM cB?i3biBaK)ULj,eroc5q napiHepa 
aHannia b cjDopMe, KOTopasR MO>KeT 6biTb 
nepepacTBopeHa Ao6aBrieHMeM boahom ctDasbi 
BO BTopoM annjiMKarop 151. Boahom cjDaaoCi 
o6bNHO 9\Bn9^eTC9\ caM o6pa3ei4, KOTopbiM 
nepepacTBopsqeT MeMeHoro cnei^ncjonHecKH 
CB?i3biBaK3ineroc?i napiHepa, KorAa nepebiPi 141 

M BTOpOM 142 npOTMB06nOKH yCTaHaBJlMBaK3TC?l 

Apyr npoTMB Apyra. B HeKOTopbix BHAax 
aHajiki30B Moxer 6biTb >KeriaTejibHbiM 
AoGasneHne OTAenbHOM nepepacnpeAeJiJ^HDiAew 
BOAHoti 4>a3bi B ABTeKTopHyK) annjinKaropHyto 
noAno>KKy. B anbTepHarnBHOM sapnaHTe 
MeneHbiM cnei^ncjDHHecKn cBfisbiBahDii^MMCJi 
napTHep mokgt 6biTb HaHeceH b >kmakom cjDopMe 
Ha BTopyK3 annnnKaropHyra noAno>KKy 151. 

>K. ycTpoMCTBo c AByMfi annjiMKaTopaMM m 
a6cop6epoivi Ha BTopoM npoTHBo6jioKe 

B ApyroM BapnaHTe KOHCTpyKi^nn AaHHoro 
ycrpoMCTsa a6cop6ep MO>KeT 6biTb nepeneceH c 
nepBoro npoTHBo6jioKa (i.e., npoTHBo6jioKa, 
coAep>KaLLJ,ero xpoMarorpaclDHHecKyK) cpeAy) Ha 

BTOpOM npOTMBOSriOK (I.e., npOTMBO^JlOK c 

nepBbiM n BTopbiM annriMKaropoM). 3to 
no3Bon^ieT ncnojibsoBaTb o^paaeu Gojibujero 
o6-beMa M MO>KeT GbiTb >KejiaTenbHbiM npn 
o6Hapy>KeHMM aHannTOB, npucyrcTByioiAMX b 

HM3KMX KOHI^eHTpaL^MflX. 

3tot BapnaHT npeAcraBneH Ha dpvir. 8. B 
ycrpoMCTBe Ana xpoMaTorpacjDMHecKoro aHannaa 
160 HMeercfl nepsbiM npoTMBoGjiOK 162 \a 
BTopoCi npoTMBo6noK 164. B cociaB nepBoro 
npoTi/iBo6noKa 1 62 bxoamt 

xpoMaTorpacj^HHecKafl cpeAa 166, MMetoiAa^ 
nepBbiM KOHei^ 168 n BTopoM KOHei^ 170, a raiOKe 
npoBOAHMK 172 b AeC^CTsytoLAeM KOHTaKTe c 
nepBbiM KOH140M 168 xpoMaTorpac|3MHecKoi;^ 
cpeAbi 166. XpoMaTorpacjDMMecKan cpeAa 166 
coAep>KHT 30Hy o6Hapy>KeHMfl 174 m 
KOHTpojibHyio 30Hy 176. BropoM npoTMBo6riOK 
164 coAep>KMT nepBbii^ annjiMKaiop 
(annnnKaropHyio noAnoKKy An^i oGpaai^a) 178 m 
BTopoM annnnKaiop (AeTeKTophyHD 

annnnKaTopHyK) noAnoKKy) 180. flepsbiR 
annjiMKarop 178 m BTopoR annnnKarop 180 He 
HaxoAJiTcsi B AeC^CTsytoLAeM KOHiaKTe, noKa 
nepsbiM npoTMBo6rioK 162 ki BTopoCi 
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npoTMBO^JiOK 1 64 He ycraHOBneHbi Apyr npoTUB 
APyra, sareM ohm cKpennfiKDTCfl KaK onMcaHO 
paHee J2^^ ycTpoMCTsa, M3o6pa>KeHHoro Ha 
0i/ir.7. B cocTaB BToporo npoTMBo6jiOKa 164 
TaK>Ke BXOAMT a6cop6ep 182, OTAeneHHbiC^ or 
nepBoro annnnKaropa 178 m BToporo 
annnnKaropa 180. KorAa nepsbiC^ npornBoGnoK 
162 M BTopoC^ npoTMBoGjiOK 164 ycTaHOBTieHbi 
Apyr npoTMB Apyra, nepBbiM annjiMKarop 178 n 
BTopoM annjiMKarop 180 cosAMMflforcfl 
npoBOAHMKOM 172, 33 CHei Hero coAep>KMMoe 
nepBoro annjiMKaropa 178 m Broporo 
annjiMKaropa 180 HaHOCMrc^i na 
xpOMarorpacfiMHecKyK) cpeAV 166. 

OAHOBpewieHHO c stmm a6cop6ep 1 82 npMXOAMr 

B ASMCTBytOlAMM KOHiaKT CO BTOpbIM KOHL^OM 1 70 

xpoMarorpacfiMHecKOM cpeAbi 166 atia yAarieHUfl 
>KMAKOCTM M3 xpoMaiorpaclDMHecKOM cpeAbi 166. 
riepBbiM nporMBo6noK 162 m sropoM 
nporMBo6jioK 1 64 coeAMHeHbi c noMOLUbJO nerjiM 
184. Bo BropoM npoiMBoSjiOKe 164 MMeercfl 
OKHO 186, nosBOJifliOLAee HaSjiiOAaTb 
xpoMaTorpac|3MHecKyK) cpeAy 166. riepBbiC^ m 

BTOpOM nporMB06jlOKM TaK>Ke BKHIOHaiOT aaMKM 
185 m 187 M npoKnaAKy 188. 

3. VcrpoMCTBO c aaaopoM mjim paapbiBOM 
Me>KAy npoBOAHMKOM M xpoMaTorpacfDMHecKoC^ 

cpeAOM 

flanbHeMLuafi MOAMcjDMKaunn SToro 
ycipoMCTBa BKnNDHaeT aaaop mum paapbiB Me>KAy 
npoBOAHMKOM M xpoMaTorpacj^nHecKOM cpeAOM, b 
pesyjibTare Hero nyib noioKa >kmakoctm, 
HaHMHaficb OT nepBoro annriMKaropa, rie>KMT 
Hepe3 npoBOAHMK, 3aTeM nepes BiopoM 
annriMKaiop \a, HaKOHei^, nepea 
xpoMaTorpac|3MHecKyK3 cpeAy. 

3tot BapnaHT KOHCTpyKL^MM ycrpoMCTBa 
noKa3aH na cjDMr.9. B ycipoMCTBe An?! 
xpoMaTorpacjDMHecKoro anariMsa 190 HMeercfl 
nepsbiM npoTMBo6noK 191 m BTopoM 
npoTMBo6jiOK 192. flepsbiM npoTMBo6riOK 191 
BKriKDHaeT b ce6?i xpoMarorpacjDMHecKyfo cpeAy 
193, MMehDLnyfo nepBbiM KOHei^ 194 m BTopoM 
KOHei4 195, npoBOAHMK 196, He HaxoA?iLJ4MMC^i b 
AeMCTByK)UJ,eM KOHTaKre c nepsbiw kohl|om 194 
xpoMaTorpacpMHecKOM cpeAbi 193, KorAa 
ycrpoMCTBO 190 OTKpbiro, m a6cop6ep 197 b 

AeMCTByfOLL^eM KOHiaKTe CO BTOpbIM KOHI4OM 

xpoMaTorpacpMHeGKOM cpeAbi 193. 

XpoMaTorpact)MHecKafl cpeAa 193 coAep>KMT 
30Hy o6Hapy>KeHMfl 198 n KOHrponbHyio sony 
199. BropoM npoTMBo6noK 192 coAepxMT 
nepBbiM annnnKarop (annriMKaiopHyK) noAno>KKy 
Anfl oBpaai^a) 200 m BiopoPi annjiMKarop 
(AereKTopHywD annjiMKaropnyio noAno>KKy) 201. 
riepBbiM annjiMKarop 200 m BropoM annjiMKarop 
201 He HaxoAflrcfl b coctoahmm AeMCTByioLnero 
KOHraKra, noKa nepBbiM nporMBo6jioK 191 m 
sropoM nporMBo6jioK 192 ne ycranoBJieHbi APyr 
nporMB Apyra. KorAa b peayjibrare 
aaiAejiKMBaHMfl nerjiM 203, coeAMHfliOLAeM 
nepBbiC^ nporMBo6jiOK 191 m BropoM 
nporMBo6jiOK 192, nepBbit^ nporMBo6jiOK 191 m 
BropoPi npoTMBo6jioK 192 ycraHaBJiMBaHDTCfl 
Apyr nporMB Apyra, nepsbiC^ annjiMKarop 200 m 
Bropoi^ annjiMKarop 201 coeAMHfliorcfl 
npoBOAHMKOM 196, a Bropoi^ annjiMKarop 201 
HaHMHaer KonraKrMpoBarb c 

xpOMarorpac|DMHecKoC^ cpeAoC^ 193. TaKMM 
o6paaoM, nyrb nporeKaHMfl >KMAKOcrM npoxoAMr 
or nepBoro annjiMKaropa 200 nepea npoBOAHMK 
196, AQ-nee nepea sropoC^ annjiMKarop 201 m, 
HaKOHei^, Ha xpoMarorpac|3MHecKyK) cpeAy 193. 
Bo BropoM nporMBo6jiOKe 192 Miweercfl okho 
202, noaBOJiflioiAee Ha6jiioAarb aa 
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xpoMaTorpacjDHHecKOM cpeAOM 193. flepebiw n 
BTopoM npoTMBo6noKM 191 M 192 TaioKe 
coflep>KaT CLJ^enKM, raKne KaK aaMKi/i 204 m 205, 
M npoKJiaflKy 206, kqk onwcaHO BbiLue. 

M. YcTpoC^CTBO c noAno>KKoR ATifl MeneHoro 
cnei4Mc|DMMecKM CBflSbiBaioLL^erocn napiHepa Ha 
oflHOM npoTkiBo6jioKe c xpoMarorpacpMHecKoC^ 
cpeAoi^ 

Ein,e ofli/iH BapkiaHT KOHCTpyKL^m/i ycrpoMCTBa 
Ann xpoMaTorpac|DMHecKoro aHajinaa b 
cooTBeTCTBMM c HacTOflu^MM M3o6peTeHMeM 
npeACTaBJineT coeoC^ ABy6noHHoe ycTpoC^CTBO c 
noAno>KKoPi Ann MeneHoro cnenHctsnHecKH 
CBn3biBaK)LAerocn napTHepa Ha oahom 
npoTMBo6noKe c xpoMaTorpacjDHMecKoii cpeAow. 
B 3TOM ycTpoMCTBe annnuiKaTop Ann o^paai^a 
pacnono>KeH na ApyroM npoTMBo6noKe. 

3tot BapnaHT ycrpoMCTBa b cooTBeTCTBHn c 
HacTonL4MM M3o6peTeHMeM M3o6pa>KeH na 
cjonr.lOA. B ycTpoMCTBe aha 
xpoMarorpacj^i/iHecKoro aHannsa 210 HMeercn 
nepBbiPi npoTMBoSnoK 212 m BTopoC^ 
npoTMBo6noK 214. flepBbiM npoTMBo6jiOK 212 
coAep>KHT xpoMarorpacfiMMecKyfo cpefly 216, 
MMewDLL^yio nepsbiM KOHei^ 218 m BTopoCi KOHei^ 
220. B xpoMaTorpacjDHHecKoCi cpeAe i/iMeercn 
aona o6Hapy>KeHMfi 222 m, bo3MO>kho, 
KOHTpojibHasR 30Ha 224, KaK onucaHO BbiLue Ann 
Apyrux eapnaHTOB aHajinTHHecKnx ycrpoMCTB, 
npuroAHbix Ann BbinojiHeHun 
c3HflBMH-nMMyHoaHajiM3a. riepBbm npoTMBo6noK 
212 TaK>Ke coAep>KMT npoBOAHHK 226 b 
AeC^CTByKDLL^eM KOHiaKie c nepsbiM kohl^om 218 
xpoMarorpacjonMecKOM cpeAbi 216 i/i a6cop6ep 

228 B ASMCTByKDlHeM KOHiaKTe CO BTOpbIM 

KOHL40M 220 xpoMaTorpactDmecKOM cpeflbi 216. B 
cocraB nepeoro npoTMBoGiioKa 212 bxoamt 
TaK>Ke AeTeKTopnafi annjiMKaropHafi noAno>KKa 
230 B npnMOM KOHiaKTe c npoBOAHMKOM 226 n b 
HenpflMOM KOHTaKTe c nepBbiM KOH140M 218 
xpoMarorpacjonHecKOM cpeAbi 216. Bo BTopoM 
npoTHBo6noKe 214 HMeercn annnnKaTopnan 
noAno>KKa Ann oGpaai^a 232. flepsbiM 
npoTHBoSnoK 212 n BTopoM npoTMBo6noK 214 
coeAUHGHbi c noMOLUbfo nernn 234. KorAa 
nepsbiM npoTHBo6noK 212 m BTopoCi 
npoTi/iBo6noK 214 ycTaHOBneHbi Apyr npoTUB 
Apyra, annnnKaTopnan noAnoma atiji oSpaai^a 
232 npuxoAUT b KOHiaKT c AQTeKTopHoti 
annjiMKaTopHoPi noAno>KKOM 230. BropoM 
npoTi/iBoSnoK 214 coAep>KMT okho 236, 
no3BOJinfOLU,ee Ha6ji[OAaTb aa 

xpoMaiorpac^DHHecKOM cpeAOM 216. flepsbiM n 
BTopoM npoTHBoGnoKH 212 M 214 coAep>KaT 
ci^enKM, TaKne KaK sawKH 233 m 235, n 
npoKnaAKy 237, KaK onucaHO Bbime. 

BnA caaAM ycrpoCiCTBa 210, AaHHbiM b 
paapeae, M3o6pa>KeH na c|DMr.10B. flepsbiM 
npoTi/iBo6noK 212 n BTopoM npoTMBo6noK 214 
M3o6pa>KeHbi Ha cjDnr.lOB b nojio>KeHMM Apyr 
npoTUB Apyra. AnnnnKaTopnan noAno>KKa Ann 
oGpasua 232 noKasana b KOHTaKxe c 
AereKTopHoC^ annnHKaropHoR noAno>KKoC^ 230. 
fleieKTopnan annnnKaTopnan noAno>KKa 230 
KOHTaKTupyer c npoBOAHMKOM 226, KoropbiC^ b 
CBOKD 04epeAb coeAnneH c nepsbiM kohl^om 218 
xpoMaTorpac|DM4ecKoC^ cpeAbi 216. noKa3aHbi 
TaK>Ke 30Ha o6Hapy>KeHMn 222 m KOHiponbHan 
30Ha 224 xpoMaiorpaclDMHecKoC^ cpeAbi 216. 
BTopoM KOHeL4 220 xpoMaiorpacj^MHecKoCi cpeAbi 
216, pacnojio>KeHHbiCi 6nM>Ke k KOHTpojibHoC^ 
30He 224, HaxoAMTcn b KOHiaKTe c a6cop6epoM 
228. 

YcTaHOBKa nepsoro m sToporo 
npoTiiBo6noKOB 212 m 214 Apyr npoTMB Apyra 
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o6ecneHMBaeT HaneceHne recTMpyeMoro 
oOpaaua c annnHKaropHOM noAno>KKM Ann 
oGpaai^a 232 Ha AeTeKTopnyio annjiMKaTopnyHD 
noAno>KKy 230 m, cneAOBarenbHO, na nepsbiM 
KOHeL\ 218 xpoMaTorpact)MHecKoC^ cpeAbi 216 
nepea npoBOAHHK 226. 

flereKTOpnan annnnKaTopnan noAno>KKa 230 
npenMyiAecTBeHHO coAep>KHT nepsoro 
cneL^M^JMHecKM csnsbiBaioLi^erocn naprnepa 
anankiTa b ciDopMe, cnoco6HObi k 
nepepacTBopeHMio sa CHer AoGaaneHMn k 
AereKropHoPi annriMKaTOpHoC^ noAnome 230 
BOAHoPi c|3a3bi, npn stom nepsbii?! cnei^MclDHHecKM 
CBn3biBafOLAMPicn naprnep noMeneH 
ASTeKTupyeMOM iweTKOM. 

CoAep>KMMoe annnnKaTopHOM noAno>KKH Ann 
o6pa3i4a 232 nocne HaneceHMn ryAa o6pa3i4a 
npeAnoMTHTejibHO npeACTaanner co6oii BOAHyfo 
c|Da3y, a ora BOAHan c|Da3a, HaHeceHHan na 
AeTeKTopnyK^ annnnKaTophyio noAnoKKy 230, 
BKniOHaeT b ce6n coAep>KMMoe annnnKaropHOM 
noAnoKKM Ann o6pa3i4a. B raKoC^ K0HCTpyKi4HH 
He TpeGyeTcn HMKaKOM AonojiHi/iTenbHoC^ 
>KMAKOCTM Ann nepepacTBopeHMn MeMenoro 
cnei4Mc|DkmecKM CBnabisaK^Li^erocn naprhepa. 

B OAHOM M3 BapnaHTOB SToro yCTpOMCTBa 
a6cop6ep SMecTO nepBoro npoTMBo6rioKa 
noMeLnaeicn na BTopoM npoTMBo6jioK. 
A6cop6ep OTAeneH ot annjinKaropHOM 
noAno>KKM Ann o6pa3i4a, TaK>Ke pacnorioKeHHOM 
Ha BTOpOM npOTMBOSjlOKe, M npuxoAMT B 
AeMCTByiOLHI/IM KOHTaKT CO BTOpbIM KOHI4OM 

xpoMaTorpactDMHecKOM cpeAbi b tom cnynae, 
KorAa nepBbiM npornBoGnoK n BTopoM 
npoTHBo6jioK ycraHOBneHbi Apyr npoTMB Apyra, 

KaK noKasaHO BbiLue Ha Our. 5. 

K. yCTpOMCTBO C ASTeKTOpHOM 

annjiMKaTopHOM noAHOKKOM b npnMOM KOHTaKie 
c nepBbiM KOH140M xpoMaTorpactDMHecKOM cpeflbi 

B cjieAyioLAeM Bapnanre KOHCTpyKiJ,HM aioro 
ycTpoCicTBa OTcyTCTByeT npoBOAHHK ivie>KAy 
AeTGKTopHoCi annnnKaTopHOM noAno>KKObi m 
xpoMaTorpacjDMHecKOM cpeAOM, b peayjibTare 
Mero A^TeKTopnan annnnKaTopnan noAnoKKa 
HaxoAHTcn b npnMOM KOHiaKie c nepsbiM 
KOH140M xpoMaTorpacjDMHecKOM cpeAbi. B 3tom 
cnyHae, KorAa nepsbm v\ BTopoPi npoTHBo6noKM 
ycTaHOBJieHbi Apyr npoTUB Apyra, AeTeKTopnan 
annjii/iKaiopHan noAnoKKa i/i annrnKaTopHan 
noAno>KKa Ann o6pa3i4a HaxoAnrcn b KOHiaKTe 

3a MCKnHDHeHHeM tom HaCTM, KOTOpOM 

AereKTopnan annni/iKaTopnan noAnoxKa 
HenocpeACTBeHHO npuMbiKaer k nepBoiviy KOHuy 
xpowiaTorpactDMHecKOM cpeAbi. B stow nacTH 
ASTeKTopHoi^ annnnKaTopHoC^ noAnoKKH 
MMeercn He6onbiJJOM aaaop mjim otboa, He 
no3Bonnioii^Mi;i oGpasi^y nepereKaib nanpniviyio 
M3 annjiMKaropHOM noAnoxKH Ann oGpasi^a na 
xpoMaTorpacjDMHecKyio cpeAy. 3tot 3aaop mjim 
OTBOA o6bNHO cocTaBnneT nprnwepno ot 0,5 mm 
AO 2 MM, HaiAe Bcero npM6jiM3MTenbHO ot 0,5 mm 
AO 1 mm. 

3T0T SapnaHT KOHCTpyKI^MH oco6eHHO 

yAoGen Ann oenapyxeHMn CKpbiTot^ b cfjeKanunx 
KpoBM c noMoiAbK) MeMeHHoro aHTMTena na 
reMomoGMH m noaBonneT oGHapy>KMTb 
KOHi4eHTpai4MK3 reMomo6MHa, cooTBeTCTBytoiAyK) 
17 MD KpOBM Ha 100 r SKCKpeMeHTOB (13 Mr 

reMomoGMHa na rpaMM SKCKpeMeHioB), 6e3 
oujuGoHMbix HeraTMBHbix peaynbTaTOB, 
o6ycnoBneHHbix 3HaHMTenbHbiM "noSoHHbiM" 

3Ct)C|DeKTOM. 

3tot BapnaHT KOHCTpyKi^ni/i Mao6pa>KeH na 
c|DMr. 11 A. B ycTpoC^CTse Ann 
xpoMaTorpacjDMHecKoro anannaa 250 HMeercn 
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nepBbiM npoTMBo6riOK 252 v\ BTopoM 
npoTMBo6noK 254. B cocraB nepsoro 
npoTHBo6noKa 252 bxoamt 

xpoMarorpacjoi/iHecKafl cpefla 256, MMeHDLi^a^i 
nepBbiR KOHeL4 258 m BTopoC^ KOHei4 260. 
XpoMaTorpacpMMecKafl cpeAa 256 coflep>KMT 
30Hy o6Hapy>KeHHfl 262 m KOHipojibHyHD aoHy 
264. B nepBOM npoTMBo6jiOKe 252 raiOKe 
MMeercfl a6cop6ep 266 b fleMCTByroii^eM 

KOHTaKTe CO BTOpbIM KOHL^OM 260 

xpoMaTorpact)MHecKOM cpeAbi 256. flepBbiM 
npoTiiBo6noK 252 Kpoiwe SToro BKnhDHaer 
flereKTopHyto annnHKaropHyio noAno>KKy 268 b 
np^iMOM KOHTaKTe c nepBbiM kohl^om 258 
xpoMaTorpacjan^ecKoCi cpeAbi 256. Bo BTopoM 
npoTHBo6noKe 254 niweeTCfl annnnKaTopHaji 
noAno>KKa Ann o6pa3i4a 270. flepsbit^ 
npoTHBo6noK 252 coeflUHeH co BiopbiM 
npoTHBo6jioKOM 254 nocpeACTBOM neTJin 272. 
Korfla nepBbiM npoTHBo6noK 252 m BTopoM 
npoTMBo6noK 254 ycTaHOBneHbi Apyr npoiMB 
Apyra, annnnKaTopHayi noAnoxKa atiji o6pa3i4a 

270 npMXOAUT B KOHTaKT C ASTSKTOpHOC^ 

annjiMKaTopHoC^ noAnoxKoK 268 aa 
MCKnio'-ieHMeM yaKoro aaaopa mjim OTBOAa 274 b 
TOM HacTM AeieKTopHOM annriMKaTopHOM 
noAno>KKM 268, KOTopa?i KOHraKTupyer c nepebiM 
KOH140M 258 xpoMarorpacjDMHecKOM cpeAbi 256. 
3tot saaop 274 npeAoxpaHfler oSpaaei^ ot 
HenocpeACTBeHHoro nonaAaHHiq c 
annjiMKaiopHOM noAno>KKi/i Ana o6pa3L4a 270 Ha 
xpoMaTorpac^)HHecKyfo cpeAV 256. Bo BTopoM 
npoTHBoSnoKe 254 nivieeTCfi okho 276, 
no3Bon?ifOLiJ,ee Ha6nfOAaTb aa 

xpoMaTorpac|3H*-iecKOM cpeAOM 256. B cocraB 
nepBoro n Bioporo npoTHBoSnoKOB 252 m 254 
BXOAfiT CL^enKH, laKne ksk aaiwKH 278 m 280, m 
npoKnaAKa 282, KaK onucaHO Bbime. 

Ha c)Di/ir. 1 1 B M3o6pa>KeH bha caaA^ 
ycrpoMCTBa 250, noKasaHHoro Ha cjonr. 11 A, 
AaHHbiM b paapeae no jiuhmh 11 A. Ha cjDnr. 11 B 
nepBbiM M BTopow npoTMBo6noKM 252 m 254 
M3o6pa>KeHbi B nono>KeHMH APyr npoTus APyra c 
aaMKHyTOM neTJieC^ 272. AnnnnKaTopna?! 
noAno>KKa atij^ oGpaai^a 270 noKasana b 
KOHTaKTe C A^TeKTOpHOM annjiMKaTopHOM 
noAno>KKoi?i 268, aa ncKnjoMeHneM He^onbLuoro 
aaaopa 274 na 6nn>KaMLueM k 
xpoMaTorpacf)HHecKOM cpeA© 256 KOHi^e 
AereKTopHOM annnnKaropHOM noAnomn 268. 
fleTeKTopHa5R annnnKaTopHajq noAnoKKa 268 
HaxoAMTCjq B npyiMOM KOHTaKTe c nepBbiM 
KOHL40M 258 xpoMaiorpac^DMHecKOM cpeAbi 256. 
rioKaaaHbi TaK>Ke sona o6Hapy>KeHMfl 262 n 
KOHTponbHa?! 30Ha 264 xpoMaTorpacfynHecKOM 
cpeAbi 256 BTopoM KOHei4 260 
xpoMaTorpacjDHMecKOM cpeAbi 256, 

pacnojioxeHHbiM SriMxe k KOHTpojibHOM aone 
264, HaxoAHTCfi b KOHTaKTe c a6cop6epoM 266. 

n. flByHanpaBJieHHoe ycTpoMCTBO, 
BKnioHaioLAee BTopoC^ annnnKaTop n a6cop6ep 
Ha BTopoM npoTMBo6noKe 

CjieAyK3iAMC^ BapnaHT KOHCTpyKI^HH 
ycTpot^cTsa Ana xpowaTorpacfiMHecKoro ahannaa 
B cooTBeTCTBMM c HacTOflu^MM i/iao6peTeHMeM 
cnocoGeH ocyi^ecTBrisiTb AsyHanpaBneHHyro 
xpoMaTorpacpnK). 

3tot BapnaHT KOHCTpyKi4HM ycTpoMCTBa Ann 
xpoMaTorpact)HHecKoro anajiMaa npuBSAen na 
(pvir. 12A. B aHannTi/iHSCKOM ycTpoCiCTBe 300 
MMseTCfl nepBbiCi npoTHBoSnoK 302 m BTopoM 
npoTi/iBo6noK 304. Ha nepBOM npoTMBo6jiOKe 
302 pacnorio>KeHa xpoMaTorpacjDMMecKafi cpeAa 
306, MWieiOLAa^i nepsbiPi KOHeL4 308 m BTopoR 
Konei^ 310. flepBbiM npoTMBo6noK 302 TaK>Ke 
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coAep>KMT nepBbiM annnnKaTop 312 b 
AeMCTByKDLueM KOHTaKTe c nepBbiM KOH140M 308 
xpowiaTorpaclDMHecKoR cpeAbi 306. 

XpoMaTorpacjDMHecKafl cpsAa 306 TaK>Ke 
BKntoMaeT aony o6Hapy>KeHMfl 314 m, BoaMO>KHO, 
KOHTporbHyra aony 316, pacnonoKeHHyK) Me>KAy 
aoHoC^ o6Hapy>KeHMfl 314 m BTopbiM KOH140M 310 
xpoMaTorpacpkiMecKoC^ cpeAbi 306. 3oHa 
o6Hapy>KeHnn 314 m KOHTpojibnafl aona 316 
cocTaBJieHbi TaK >Ke, KaK o6cy>KAajiocb panee 
Ann APymx BapnaHTOB ycTpowcTBa, npuroAHoro 
Ann npoBeAeHL^n C9HABiiH-kiMMyHoaHanM30B. B 
cocTaB BToporo npoTMBo6jiOKa 314 bxoamt 
a6cop6ep 318, KOTopbiC^ MOxeT npeACTaBn^Tb 
co6oi)^ noAnoxKy Ann a6cop6eHTa, m BTopoC^ 
annnnKaTop 320. flepsbiM 312 i/i BTopoM 314 
npoTMBo6rioKM coeAHHeHbi c noMoiAbfo neTnn 
322. Bo BTopoM npoTMBo6riOKe 314 MMeeTCfl 
OKHO 324, no3BOJinK)LAee Ha6nK)AaTb aa 
xpoMaTorpacjDMHecKOM cpsAOM 306. riepBbiPi m 

BTOpOM npOTMB06nOKM 312 M 314 BKHNDHaNDT 

CL4enKi>i 323 m 325 M npoKnaAKy 326, KaK 
onucano BbiLue. 

Bma csepxy ycTpoC^CTsa 300 npui aaMKHyToPi 
neTJie 322 noKaaan Ha ctDnr. 12B. 
XpoMaTorpa0M"-iecKa?i cpeAa 306, BKnioHaHDmafi 
30Hy o6Hapy>KeHHfl 314 m, ecjin ona i/iivieeTcn, 
KOHTpojibHyfo 30Hy 316, npocMaTpuBaeTCfl nepea 
OKHO 324. 

B 3TOM BapnaHTe KOHCTpyKLJ,MM ycTpoMCTBa 

AoSaBfieHMe nepsoM >kmakoctm b nepBbiM 
annnnKaTop 312 BbisbiBasT ee naneceHMe na 
nepsbiM KOHei^ 308 xpoMarorpactDMHecKoCi cpeAbi 
306. B peayjibTaTe ycTanoBKH nepsoro i/i 
BToporo npoTHBo6noKOB 302 n 304 Apyr npoTUB 
Apyra BTopoM annnnKarop 320 npuxoAur b 

AeMCTByK)IJLJ,Mpi KOHiaKT CO BTOpblM KOHIJ,OM 310 

xpoMaTorpaclDM'-iecKOM cpeAbi 306, npuKJiaAbiBasR 

BTOpyfO XMAKOCTb KO BTOpOMy KOHL^y 310 

xpoMaTorpacjDMHecKOM cpeAbi 306 v\ sacTaBJiflfl 
a5cop6ep 318 npMXOAHTb e fXB\AOJB\}\o[uy\v\ 
KOHiaKT c nepBbiM annnnKaTopoM 312 c u,enbio 
OT6opa Hepea nepBbm annnnKaTop 312 
>KHAKOCTM M3 xpoMaiorpacjDMMecKOM cpeAbi 306, 
TeM caMbiM naMeHflfl HanpaBrieHne noTOKa 
>KMAKOCTM Ha npoTHBonono>KHoe. B npoi^ecce 
cj^yHKL^noHnpoBaHi/ifl GToro ycTpoCiGTBa o6pa3ei4 
HanocfiT Ha nepBbiM annnnKaTop 312, a pacTBop 
MeneHoro cnei^McjDHHecKH CBfiabisaioLAerocfl 
napTHepa - na BiopoM annjinKarop 320. riocjie 
3Toro o6pa3ei4 ABH>KeTC5q nepes 
xpoMaTorpa($MHecKyHD cpeAy 306 anajinTa, 
nocjieAHnPi cBi^sbiBaeTCiR nMMo6nnM30BaHHbiM 
aHTMTenoM b 30He o^HapyxeHUfl 314. flocne 
ycTanoBKn nepBoro m BToporo npoTHBo6jiOKOB 
302 M 304 Apyr npoTMB Apyra Me^eHbiCi 
cneL^Mct)i^*-iecKi/i CBfl3biBaK)LAMMC5R napTHep 
npMKnaAbiBaeTcn k xpoMaTorpacj^nMecKOM cpeA© 
306 M ABM>KeTcn napes xpoMaTorpactDHHecKyio 
CpeAy 306 OT BToporo ee KOHL^a 310 k nepBOiwy 
308. MeneHbiPi cneL4Mc{)MHecKM CBflSbisaiOLAMPicyi 
napTHep coeAUHfleTc^i aaTew c nio6biM 

anaJIMTOM, CB^iaaBLUHMCfl C MMM06MJ1Ma0BaHHblM 

aHTMTenoM b aone o6Hapy>KeHMfl 314, o6paayfl 
npn 3TOM ASTeKTupyeMbiC^ TpoC^HoC^ KOMnneKC. 
MeMeHbii^ cnei4Mc|DM<^ecKH CBflSbiBaraLi^Mii^cn 
napTHep, Kpowe 3Toro, CBfiabiBaeTCfl c 
MMMo6Mnn30BaHHbiM aHajinTOM MJiM ero 
ananoroM b kohtpojibhoC^ aone 316, yKaabiBaa 
Ha KoppeKTHoe npoBeAenne anannsa. 

M. flBynanpaBneHHoe ycTpoMCTBO, 
BKntonaioLnee abq annnnKaTopa m npoBOflHUK 

CneAytoLi^nC^ BapnaHT KOHCTpyKi^nn 
ycTpoC^CTsa Ana xpoMaTorpacjDMHecKoro anajinaa 
B cooTBeTCTBMH c HacTOflLL^HM Mao6peTeHneM 
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npeflCTaBJineT co6oCi ycrpoMCTBo, 
npeflHasHaneHHoe aha npoBeABHUfl 
flByHanpaeneHHoC^ xpoMaTorpac|DMM, KOTopoe 
BKnioHaer b ce6fl a6cop6ep f2ji9\ oSpaLi^eHUfl 
noTOKa M noAno>KKy atia peareHia b 
fleCicTByfou^eM KOHTaicre c xpoMaTo^pac|^^1'^ecKO^^ 
cpeAoi^. 

3tot sapnaHT ycrpoC^CTBa Ann 
xpoMaTorpacjsMHecKoro aHannaa M3o6pa>KeH Ha 
dpvir. 13A. B aHannTHHecKOM ycrpoCiCTBe 340 
MMeercfl nepsbiM npoTMBo6noK 342 m btopom 
npoTiiBo6noK 344. Ha nepsoM npoTHBoGroKe 
342 pacnonaraercfl xpoMaTorpact)MHecKafl 
cpeAa 346, MMefOLua^ nepBbif^ Koneu, 348 m 
BTopoM KOHei4 350. flepsbiM annnnKarop 352 
npuMbiKaer k nepsowiy KOHi^y 348 
xjpoMaTorpacp\A^ecKO]A cpeAbi 346 m HaxoAHTCJi c 
HUM B ASMCTByJOLHeM KOHTaKTe. ripoBOAHHK 354 
npuMbiKaer ko BTopoMy KOHL\y 350 
xpoMarorpacjonHecKOM cpeAbi 346 n HaxoAHTcn c 

HUM B Aei^CTByiOLi^eM KOHTaKTe. 

XpoMaTorpactDMHecKafi cpeAa 346 coAep>KMT 
30Hy o6Hapy>KeHMfl 356 n MO>KeT 
AonojiHurenbHO BKnioMaTb KOHTpojibHyra 30Hy 
358. Ha BTopoM npoTHBo6jiOKe 344 
pacnonarafOTCfl a6cop6ep 360 n BTopoM 
annjiMKaTop 362. flepebiM m eropoM 
npoTHBoSnoKM 342 m 344 coeAHHehbi c 
noMOLAbKJ neTJiki 364, Bo eiopoM npoTHBoSnoKe 
344 MMeeTC5i okho 366, nosBorijRHDLnee 
Ha6nfOAaTb sa xpoMaTorpacjonHecKOM cpeAOM 
346. B cocTaB nepBoro m BToporo 
npoTHBo6noKOB 342 m 344 bxoa?it ci^enKH 365 M 
367 n npoKnaflKa 368, kqk onucaHO BbiLue. 

Korfla nepBbiM m BTopoM npoTMBo6jiOKM 342 n 
344 ycraHOBneHbi Apyr nporuB Apyra, a6cop6ep 

360 npUXOAL^T B AePiCTByfOLiJ^MM KOHiaKT c 

nepBbiM annjiMKaropoM 352, a Biopoki 
annnnKaTop 362 - b ^el^c^By\o[ny][A KOHiaKT c 
npoBOAHUKOM 354, ii3MeHflfl BcneACTBue 3Toro 
HanpasneHne noroKa. flpn otom (nepBbiM n 
BTopoM npoTHBoSnoKM 342 n 344 naxoAJiTCfi b 
nono>KeHm/i APyr npoTMB APyra) Mepes okho 366 
Ha BTopoM npoTMBo6jiOKe 344 mo>kho 
Ha6nfOAaTb sa MacTbKD xpoMaTorpacfju^ecKOM 
cpeAbi 346, BKniOMaiOLneM 30Hy oGHapyxeHi/ifl 
356 i/i KOHiponbHyK) sony 358, ecnn ona 

Ha cf)iir. 13B n3o6pa>KeH bha CBepxy 
ycTpoMCTBa 340 c nepBbiM \a BiopbiM 
npoTMBoSnoKaMM 342 m 344 nojio>KeHHM Apyr 
npoTUB Apyra; 30Ha o6Hapy>KeHM5i 356 n 
KOHTponbHasi 30Ha 358 npocMajpuBaioTCfl nepes 
OKHO 366 Ha BTopoM npoTMBo6noKe 344. 

B 3TOM BapnaHTe ycrpoC^CTBa nepsbiR 
annnnKaTop 352 mokst coAepxaib 
annriMKaTopHyK) noAno>KKy Ann o6pa3L^a, na 
KOTopyio HaHOCMTCfl aHannanpyeMbiM o6pa3eL4, a 
BTopoM annnkiKaTop 362 - GyctepHyio 
annjiMKaTopHyio noAnoKKy An^i ppQasne^m 
6yc|DepHoro pacTBopa. riepBbiC^ annfiMKarop 352 
(annfiHKaropHafl noAnoKKa ati^i oepasL^a) mokst 
coAep>KaTb no MenbiueM Mepe oamh peareHT ^nf\ 
o6pa6oTKM o6pa3L^a nepeA HaHeceHneiw na 
xpoMaTorpacf)MHecKyio cpeAy, KaK onMcaHo 
BbiLue. Bropoi^ annjinKarop 362 (6yc|DepHasi 
annnnKaTopHafl noAnoKKa) o6bNHO coAepxMT 
cnei4Mct)MMecKki CBflSbiBafOL^erocfl napTHepa 
anajinTa b ctDopiwe, cnocx)6HoPi k 
nepepacTBopeHHK) sa cner Ao6aBJieHM5i boahom 
cjDasbi, KaK onucaHO panee. 

riepBbiC^ annnnKarop 352 (annriMKaTopHafl 
noATiOKKa atiji o6pa3Ka) npenMyLi^ecTBeHHO 
raioKe coAep>KMT MHepiHbiC^ KpacMTenb, 
nosBonflKDLUMM BMsyajibHO cneAHTb sa 
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npoTeKaHMeM o6pa3i4a nepes 

xpoMarorpactinHecKyto cpeAy 346. >KejiaTenbHO, 
HT06bl 3TOT MHepiHbiC^ KpacMTejib MMen L^BeT, 

KOHTpaCTHblM C I^BeTOM o6Hapy>KMBaeMOM MSTKM. 

HanpuMep, b cnynae McnonbsoBaHUfl b KaHecTBe 
AereKTMpyeMOM weTKH posoBoro KonronAHoro 
sonora unepTHbii^ KpacMienb MOJKer 6biTb 
cnHMM. Ha^nioAeHMe sa KpacnTenew nosBOJifler 
cneAi^Tb sa nepeABM>KeHMeM oGpasi^a. riocjie 
Toro, KaK o6pa3ei4 nepeMecrnncfl na 
AOcraTOHHoe paccTOflHue, Hanprnviep, na abs 

TpeTM MJIM TpM HeTBSpTM AHUHbl 

xpOMaTorpacf)MHecKoC^ cpeAbi 346, nepBbii^ m 
BTopoPi npoTMBo6noKM 342 m 344 
ycraHaBJinBaioT Apyr npoTUB Apyra, npn 3tom 
a6cop6ep 360 npMXOAUT b kohtbkt c nepBbiM 
annnnKaTopoM 352. 3to pesepcMpyeT noTOK 
o^pasi^a Mepes xpoMaTorpacjDMHecKyio cpeAy 
346, nosBOJiflfl AononHMiejibHO saxBaTbiBaTb 
aHanm b sone o6Hapy>KeHMn 356. 3a cneT sroro 
TaK>Ke BTopoM annnnKaTop 346 npuxoAUT b 
KOHTaKT c npoBOAHUKOM 354, Hanocq Ha 
xpOMaTorpactDMHecKyK) cpeAy 346 6yct3epHbiPi 
pacTBop, coAep>KaL4MM nepepacTBopenHoro 
MSMeHoro cnei^MclDMHecKM CB?i3biBaK)Lneroc?i 
napTHepa anannTa. BycjDepHbiM pacTBop 
nepeivieLL^aeTCfl nepes xpoMaTorpacjDHMecKyfo 
cpeAy 346 ot ee BToporo KOHi^a 350 k nepBOMy 
KOHuy 348. B MOMeHi AOCTM>KeHMfi mm aoHbi 
o6Hapy>KeHMfl 356, MenenbiM cnei4i/ictDMHecKM 
CBiq3biBafOLU,MMCiR napTHep anajiMTa 
CB5q3biBaeTCfl c aHajiMTOM, panee y>Ke 
CBfiaaHHbiM B 30He o6Hapy>KeHM5q 356. riocjie 
3Toro, TaK>Ke KaK onucano panee, npoM3BOAMTC5q 
o6Hapy>KeHMe m/mjim onpeAeneHne aHannTa. 

nOCKOJlbKy nepBblM H BIOpOM npOTl/IB06jlOKM 

342 M 344 He coeAHHeHbi b MOMeHT HaHeceHMfl 
o6pa3i4a b KanecTBe nepeoPi >kmakoctm na 
nepBbiM annnnKaTop 352, to ^espasnnHHO, b 
KaKOM onepeAHOCTH HanocnTb o6pa3ei4 b 
nepsbiM annjiMKaTop 352 n 6ycjDep ati^i 
nepepacTBopoHM?! Me^enoro cneL\Mc)DHHecKM 
cBiRSbiBafOLnerocjq napTHepa bo STOpoR 
annnnKaTop 362. 

B OAHOM H3 BapnaHTOB 3Toro 
AByHanpaBfieHHoro ycTpoMCTsa npoeoAHHK 354 
Ha nepBOM npoTMBoGnoKe 342 saMenen na 
nepsbiM a6cop6ep orpani/iHeHHOM eiviKOCTH 354. 
A6cop6ep 360 na BTopoM npoTHBoSnoKe 344 

CTaHOBMTCfl, TaKMM 06pa30M, BTOpbIM 

a6cop6epoM. A6cop6ep orpannHeHHOM bmkoctm 
354 Ha nepBOM npoTMBo6noKe 344 cnoco^en 
OTTfirnBaTb Ha ce65R >KMAKOCTb, KorAa BTOpOM 
annnnKaTop 362, coAep>KaiHMM cnocoGHoro k 
nepepacTBopeHMK) Me^eHoro cneL\M0M4ecKM 
CBi^sbiBaioLAerocfl napTHepa, HaxoAHTCfl c hum b 
AeMCTByfOLL^eM KOHTaKTe, a BTopoM a6cop6ep 
360 pasMeinaeTCjq b Ae^^cTBytou^eM KOHTaKTe c 
nepBbiM annnnKaiopoM 352. 

H. YcTpoPiCTBO c AeTeKTopHOki 
annjiMKaTopHOM noAnoKKOM na nepBOM 6noKe 

flpyroM BapMaHT KOHCTpyKUMH ABy6noHHoro 
ycTpoRcTsa Ann xpoMaTorpa0MHecKoro anannsa 
B cooTBeicTBHn c HacTOfiLi^MM M3o6peTeHneM 
HMeeT ASTeKTopHyto annnnKaropHyK) noAno>KKy, 
pacnojioKeHHyio na nepBOM npoTMBo6jioKe, n 
Sony npuroTOBJieHMfl oGpasi^a, pacnojio>KeHHyK) 
Ha BTopoM npoTMBoGnoKe. B 3tom sapnaHTe 
ycTpoWcTBa AeTeKTopnafl annjinKaTopnafl 
noAnoKKa naxoAMTCfl b ASMCTByioiAeM KOHTaKTe 
c nepBbiM KOHUOM xpoMaTorpa4)HHecKObi cpeAbi. 
fleTeKTopnan annnnKaTopnafi noAno>KKa b 
6ojibLUMHCTBe cnynaeB coAep>KHT MeneHoro 
cnem/ic|DMHecKM CB^isaHHoro napTHepa anani/iTa b 
cjDopMe, cnoco6HOM k nepepaciBopeHUfo 
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nocpeACTBOM floOaBneHun b nee boahom cfjasbi. 
YcTpoMCTBO TaioKe BKntonaer npoBOflHUK b 
AeC^CTByKJineM KOHTaKTe c flereKTopHoR 
annjiMKaropHoC^ noAno>KKo£^ m b HenpyiMOM 
KOHTaKTe c nepsbiM KOH140M 

xpoMaTorpac|DH4ecKOM cpeAbi, a laioKe 
a6cop6ep, HaxoAflini/iCScfl b AeC^CTsyiOLneM 

KOHTaKTe CO BTOpbIM KOHI4OM 

xpoMaTorpac|DiiHecKOM cpeflbi. 

B npoi^ecce 3KcnnyaTaL\MM 3Toro Bapi/iaHTa 
ycTpoMCTBa o6pa3ei4 HanocflT b aony 
npuroTOBJieHMfl o6pa3L4a na BiopoM 
npoTMBo6noKe, nocne nero nepBbiC^ ii BTopoR 
npoTHBo6noKM ycTaHaBnuBahDT APyr npoTMB 
Apyra. 3a cmbt sToro coAep>KMMoe aoHbi 
npuroTOBJieHMfl oBpaai^a npuKnaAbisaeTCfi k 
npoBOAHUKy n aaTewi Hepea AereKTopHyto 
annnnKaTopHyio noAno>KKy k nepeoiviy KOHi^y 
xpoMaTorpac|3HHecKOM cpeAbi. KorAa o6pa3eL\ 
AOCTMraer ASTeKTopHOM annjiMKaropHOM 
noAnoKKM, ee coAep>KMMoe nepepaciBopfieTC^i. 
B Tsx cnynaj^x, KorAa coAep>KHMoe AeTeKiopHoC^ 
annjiMKaTopHoC^ noAnoxKM BKnionaeT MeneHoro 
cnei^Mcj^MHecKM CBflSbiBaiOL^erocfl naprnepa 
aHanura, peayribTaTOM npoxo>KAeHM?i Mepea nee 
o6pa3na flBnneTCfl CBaabiBaHne cnei4Mct)MHecKM 
CBfi3biBaKDLL^eroc5^ napiHepa m anannTa, 
MMeHDLL^erocFi B o6pa3i4e. 

3tOT eapnaHT KOHGTpyKLJ,MM ycTpoMCTBa 

noKaaaH na cjDnr. 14. B ycipoMCTBe ati^ ahariMsa 
380 HMseTca nepBbiM npoTMBoSnoK 382 m 
BTopoM npoTMBoSnoK 384. riepBbiM npoTMBo6noK 
BKTifOHaeT xpoMaTorpactDUHBCKyra cpeAy 386, 
MMeK)LU,yfo nepBbiM KOHei^ 388 m BTopoiJi kohgli 
390. B cocjaB nepBoro npornBoGjiOKa 382 xaiOKe 
BXOflaT AereKTopHafl annnnKaTopHa^i noAiio>KKa 
392 B AeMCTByK)Li4eM KOHTatcre c nepBbiivi KOHL40M 
388 xpoMaiorpaclDMHecKOM cpeAbi 386, 
npoBOAHHK 394 b AeMCTsyroLAeivi KOHiaKTe c 
AereKTopHOM annnnKaiopHOM noAnoKKOM 392 n 
B HenpjiMOM KOHTaKTe c nepsbiM KOH140M 388 
xpoMarorpacjDHMecKOM cpeAbi 386 \a a6cop6ep 

396 B AeMCTByhDLLJ^eM KOHTaKTe CO BTOpblM 

KOH140M 390 xpoMaTorpacjoMHecKOLi cpeflbi 386. B 
xpoMaiorpacjDHHecKOM cpeAe 386 mvieeicfi sona 
o6Hapy>KeHM5q 398 m KOHiporibHafi 30Ha 400. 
BropoM npoTMBo6rioK 384 BKnjoHaer sony 
npuroTOBJieHMfl oSpasi^a 402. flepBbiM n BiopoPi 
npoTHBoSnoKM 382 m 384 coeAnneHbi c 
noMOLAbJO neTJiM 404, Bo BTopoM npoTMBo5jiOKe 
384 MMeeTCfi OTBepcTue 406, nosBOJifihOLiiee 
HaGiifOAaTb no MeHbLuew Mepe sa nacTbK) 
xpoMaTorpac^DnnecKOM cpeAbi 386. riepsbiw n 
BTopoM npoTHBo6noKM coAep>KaT cuenKM 405 n 
407 M npoKnaAKy 408, KaK onucaHO panee. 

PaSHOBMAHOCTb 3TOM KOHCTpyKl^MM 

npeAnonaraeT B03M0>KH0CTb HaxoKfleHun 
cnei4Mct>MMecKki CBflabiBafoii^erocfl napTHepa 
anajiMTa b cjoopMe, cnocx)6Hoii k 
nepepacTBopeHMK), KaK Ha BTopoM 
npoTi/iBo6noKe 384, TaK m na nepsoM 
npoTiiBo6noKe 382. B tom cnynae, KorAa 
cnocx36HbiR K nepepacTBopeHMHD cnei^ncfiMHecKM 
CBfiabiBaHDinMRcfi napTHep pacnonaraeTCFi na 
BTopoM npoTMBo6noKe 384, oh o6bNHO ne 
HaxoAMTcn HenocpeACTBeHHO b cawioC^ 30He 
npuroTOBJieHMfl oGpaai^a 402. Maine oh 
OKpyxaeT aony npMroTOBJieHUfl o6pa3L4a 402 b 
HeKOTopot^ o6jiacTM 403, TaKMM o6pa30M, hto 
oepaaen nepsoHaHaribHO npoxoAMT Hepea sony 
npuroTOBJieHMfl o6pa3i4a 402, a sajeivi flBM>KeTCJR 
B oGnacTb 403, OKpy>KaK)LAyio aony 
npuroTOBJieHnyi oGpaai^a 402, nepepacTBopafl 
cnei4McjDMHecKM cB5i3biBatOLAerocfl napTHepa. 
HanpuMep, aona npuroToaneHun oSpasi^a 402 
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MO>KeT coAep>KaTb KycoHSK o6pa6oTaHHOM 
HyxHbiM o6pa30M ctDMJibTpoBanbHOM SywiarM, 
noMeiAeHHbiM na noBepxHOCTb BToporo 
npoTMBoGnoKa 384 m 3aKpenneHHbii?i CB^zy\ou\]AU 
Mfii/i CKpenKoi?!. 3to noaBOJiJieT nponaaoAHTb 
noAroTOBKy oGpaai^a, T.e. noABOAHTb pH, 
jinanpoBaTb MHTaKTHbie KneTKM m/mjim yAanflTb 
HacTimbi AO Toro MowieHxa, KorAa o6paaen 
npnAeT B KOHTaKT CO cnoco6HbiM K 
nepepacTBopeHMK) cneL4Mc|3MHecKM 
CBfl3biBaK)LAMMCfl napTHepoM. 3tot BapnaHT 
AaHHOt^ KOHGTpyKL4MM cnooo6eH o6ecneHHTb 
LUkipoKMt^ AHHaMMHecKMPi AnanaaoH m MO>KeT 
6biTb norieaeH b tgx cjiynaflx, KorAa aHTMTeno 
o6naAaeT hmskoCi actDcfjuHHOCTbra nnn 
Heo6xoAHMO o6Hapy>KMTb anannTbi b hm3kmx 
KOHi4eHTpai4Mflx. 

O. YCTpOMCTBO C AByXCeKTOpHbIM 

annnnKaTopoM oGecneHeHun npoMbiBKn 

Eine OAHH BapnaHT KOHCTpyKi4MM 
ABy6noHHoro yoTpoCiCTBa Ann anannaa b 
oooTBeTCTBUM c HacTOflLAUM naoGpeTeHMSM 
MMeeT AsyxceKTopHbii^ annnnKaTop, 
oGecneMMBaioiAMC^ OTMbiBKy or oGpasi^a, 
HenpopeampoBaBiJjero c MenenbiM 

cnei^McfiMMecKM CBflSbiBatoiAHMCfi napTHepoM 
nocne npoxoKASHMn civiecu o6pa3L4a m MeneHoro 
cnei^McjDMHecKM CBflSbiBaraii^erocsR napTHepa 
Hepes xpoMaTorpacl^MHecKyra cpeAy. 

npeMMyii^ecTBO SToro BapnaHxa KOHCTpyKi4HM 
cocTOUT B o6ecneHeHMM HUCToro cjDOHa 
MSMepeHMfl M o6nerHeHMH npoHTennfl cjiaSoro 
no3HTMBHoro pesynbTaTa. 

B 3TOM BapnaHTe KOHCTpyKiJ,m/i nepBbiM 
npoTHBo6jioK BKJiKDHaeT xpoMaTorpacjDMHecKyto 
cpeAy, MMejounyfo nepebiM m BTopoii KOHi^bi, 
npoBOAHMK B AeMCTByK3LneM KOHTaKTe c nepebiM 
KOHL40M xpoMaTorpac|DMHecKoPI cpeAbi m 
a5cop6ep b AeMCTByHDLAeM KOHTaKTe co BTopbiM 
KOHL40M xpoMaTorpacjDMHecKOM cpeAbi. BTopoM 
npoTMBo6jioK BKHhOHaeT annnnKaTop, 
pasAeneHHbiCi na A^a coKTopa: nepBbiPi - 
coAep>KaLJj,Mfi cnoco6Horo k nepepacTBopennio 
MGMeHoro cneL4nc|DHMecKM CBfi3biBaK)Lnerocfi 
napTHepa anarinTa, m BTopoPi - ne coAep>KaLJ4MM 
ero. YcTanoBKa nepeoro \a BToporo 
npoTMBo6riOKOB Apyr npoTue Apyra npMBOAi^T 
nepBbiM, HO He BTopoPi, ceKTop annnnKaTopa b 
npsRMOM KOHTaKT c npoBOAHUKOM, oSecneHMBafl 
HaneceHne coAep>KHMoro nepBoro ceKTopa 
annnnKaTopa na npoBOAHMK m saTeivi na nepBbiM 
Konei^ xpoMaTorpactDMHecKOM cpeAbi. BTopoM 
ceKTop npn 3TOM noMeiAaeTC?! b nenpfiMoCi 

KOHTaKT C npOBOAHMKOM, TaK KaK COAep>KMMOe 

BToporo ceKTopa nocrynaeT Ha npoBOflHUK nepes 
nepBbiM ceKTop. TaKUM oGpaaoM, BcneA sa 
HaHeceHkieM na npoBOAHMK coAep>KMMoro 
nepBoro ceKTopa, na nero HaHocnTCfl 
coAep>KMMoe BToporo ceKTopa. CoAep>KHMoe 
BToporo ceKTopa, BKnKDHaHDLAee oepaaen, ho ne 
BKntonatoiAee MeneHoro cneL4Mct)MHecKM 
OB^iabiBaioLAerocfl napTHepa, cny>KHT aha 
BbiMbiBaHki5i HecBfiaaHHoro MeneHoro 
cnenMcf)MHecKM CBflabieaHDiAerocfl napTHepa na 
xpowiaTorpactDMHecKoC^ cpeAbi, yMeHbiuafl tbm 

CaMbIM (^OH BMAl^MOM MeTKM B 

xpoMaTorpacfJki'-iecKoC^ cpeAe n yjiy^Luafl 
noKaaaHMfl, Aasaeivibie ycTpoMCTBOM. 3to 
6biBaeT oco6eHHO nojiesHbiM b cna6o 
no3MTMBHbix aHajiMsax. 

3tot BapnaHT KOHCTpyKUMn ycTpot^cTBa Ann 
anajinaa noKaaan na cjDnr. 15. B ycTpoC^CTse atiji 
ananMsa 420 HMeeTCJi nepBbiM npoTMBo6riOK 422 
M BTopot^ npoTHBo6jiOK 424. nepsbiC^ 
npoTMBo6jioK 422 BKnio^aeT 
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xpoMaTorpacj^MHecKyK) cpefly 426 c nepBbiM 

KOHUjOM 428 M BTOpbIM KOHL4OM 430, npOBOflHMK 

432 B fleMCTByKDLneM KOHTaKre c nepBbiM kohij\om 
428 xpoMarorpacjDHMecKoC^ cpeAbi 426 i/i 
a6cop6ep 434 b AeCicTsyHDii^eM KOHiaKre co 
BTopbiM KOHi^oM 430 xpoMaTorpac|DM"-iecKOM 
cpeAbi 426. Bo BTOpOM npoTMBo6jiOKe 424 
MMeercfl annnnKaiop 436. paafleneHHbiC^ Ha flsa 
ceKTopa; b cnynae, Korfla nepsbiM m BTopoCi 
npoTHBo6noKM 422 n 424 ycraHOBJieHbi Apyr 
npoTUB APyra, nepBbiM ceicrop 438 HaxoAHTCfi b 
np^iMOM KOHTaKre c hpoboahmkom 432, a BTopoR 
ceKTop 440 - B HenpflMOM KonraKTe c 
npoBOAHMKOM 432. XpoMaTorpacjDMHecKafl cpeAa 
coAep>KMT 30Hy o6Hapy>KeHHfl 442 m 
KOHTponbHyio 30Hy 444. flepBbiM M BTOpOM 
npoTi/iBo6noKM 422 n 424 coeAMHeHbi c 
noMoii^bHD nernn 446. Bo BTopoM npoTMBo6noKe 
424 MMeercfl okho 448, nosBOJintOLi^ee 
Ha6jifOAaTb no MenbLueM wiepe aa nacibfo 
xpoMaTorpactoi/iHeoKoC^ cpeAbi 426. riepBbit^ m 
BTopoM npoTMBoGjiOKH 422 M 424 C0Aep>KaT 
CL^enKM 423 m 425 m npoKnaAKy 427, KaK 
onucaHO panee. 

B. ABy6jio4Hoe ycrpoCiCTBO c KpbiLUKOM 

CjieAyWDLUMM BapnaHTOM KOHCTpyKL^MH 

ycrpoPicTBa ajia xpoMaror- pacj^nHecKoro 
aHajiMsa e cooTeeTCTBHH c HacTOflLL\MM 
M3o6peTeHneM fierineTCfl ABySnoHHoe 

yCTpOMCTBO C KpblLUKOtl. 

3tOT BapnaHT KOHCTpyKI4MM yCTpOMCTBa l^9\ 

anannaa noKaaan na cjDnr.16A. B cocTaB 
ycrpoMCTBa 460 bxoaut nepBbiM npoTHBoSnoK 
462, BTopoM npoTHBo6noK 464 m KpbiLUKa 466. 
BTopoM npoTHBoGnoK 454 npi/iKpenneh k oahoCi 
M3 CTopoH nepBoro npoTHBo6noKa 462 c 
noMOLij,bfo nexnn 468. KpbiLUKa 466 npuKpenneHa 
BTopoM neiJieCi 470 k npoTHBononoKHoCi 
CTopoHe nepBoro npoTiiBo5noKa 462. B cocTas 
nepBoro npoTHBoSnoKa 452 bxoamt 
xpoMaTorpa^nHecKafl cpefla 472, HMeK3Li4a5i 
nepBbiM 474 i/i BTopoM 476 KOHLi,bi. flepBbiCi 
annjiMKarop mjim noAnoKKa oepaai^a 473, 
pacnonoKeHHbiM b yrnyGneHHH 480, noABeAeH k 
nepBOMy KOHiJ,y 474 xpoMarorpacfiMMecKoPi 
cpeAbi 472 n HaxoAHTCfl c hum b AeMCTByHDii^eM 
KOHTaKTe. riepBbiM annnnKarop 478 MOKer 
BKTifOHaTb 30Hy npuroTOBJieHMfl oepaai^a, 
coAep>KaLL^yfo, KaK onucano BbiLue, no MeHbLueM 
Mepe OAMH peareHT atis^ o6pa6oTKM o6pa3i4a 
nepeA ero HaheceHneM na 

xpoMaTorpacjDMHecKyho cpsAy. flepsbiM 
annjinKaiop 473 MO>KeT, KaK onucaHO panes, 
TaK>Ke coAepxaTb HHepTHbM Kpacmenb Ann 
MHAHKai^Mn pa3BMTMfl xpoMaTorpacjDMM . nepBbii?! 
a6cop6ep 482 noAseAen ko BTopowiy KOHi4y 476 
xpoMaTorpac|DM4ecKOM cpeAbi 472 m HaxoAHTCfl c 
HUM B AeticTByiOLneM KOHTaKTe. 

XpoMaTorpac|DHMecKafi cpeAa 472 coAep>KMT 
30Hy o6Hapy>KeHMfl 484 m KOHTponbhyto soHy 486 
M MO>KeT 6biTb AonojiHMTenbHO pasMenena 
orpaHMHHTejibHoP^ nnHnePi 488. 

OrpaHMMMTejibHafl jiuhmji 488 MO>KeT 6biTb 
TaKJKS HaneceHa m Ha nepBbm npoTHBoBnoK 462. 
B cocTas BToporo npoTMBo6noKa 464 exoA^T 
BTopoC^ annriMKaTop 490, o6bNHO coAepxaii^nC^ 
Me>^eHoro cnei^McjDM^ecKi/i CB5R3biBafOLi^eroc5i 
napTHepa anankiTa, m BTopoii a6cop6ep 492. B 
KpbiiUKe 466 HMeeicfl nepBoe OTBSpCTue 494. 

□peAnOHTHTeJlbHO, HTOGbl BTOpOM npOTMBOSriOK 

462 coAep>Kaji BTOpoe OTsepcTue 496. B 3T0M 
ycTpoC^CTse BTopoR npoTMBoGnoK 464 m KpbiiUKa 
466 AonojiHHTenbHO mmbhdt CL\enKi/i 491 m 493. 
TaK>Ke, KaK oni/icaHO panee, ycTpowcTBO 460 
oKpy>KeHO no CBoeiviy nepi/iivieTpy npoKnaAKOM 
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495. 

BapnaHT c6opKM ycTpoCiCTBa 460, b KOTopoM 
BTopoC^ npoTMBo6noK 464 nanoKeH Ha nepsbiC^ 
npOTMBoGriOK 462, a KpbiLUKa 466 noMeu^eHa na 
BTopoC^ npoTMBo6noK 464, M3o6pa>KeH na cpur. 
16B (bma CBepxy). HacTb xpoMaTorpacpuMecKoii 
cpeAbi 472. BKniOHaioinafl aony o6Hapy>KeHHfl 
484 M KOHTpojibHyio 30Hy 486, BMAHa "-lepea 
nepBoe OTsepcTMe 494 b KpbiiUKe 466 \a nepes 
BTopoe OTBepcTue 496 bo BTOpOM 
npoTMBo6jiOKe 464. 

B npoL^ecce 3KcnnyaTaL4MM 3Toro ycrpoC^CTBa 
AoSaBneHne nepBoPi >kiiakoctm b nepsbiPi 
annni/iKaTop 478 oGycnaBnHsaeT ee HaneceHne 
Ha nepsbiki KOHeL^ 474 xpowiaTorpacfiMMecKot^ 
cpeAbi 472. 06bNH0 nepsoM >KMAKOCTbfo 
flBDJieTCfl o6pa3ei4, KOTopbiC^ MO>KeT coAep>KaTb 
anajiMT. 

B 3TOM ycTpoiicTBe cjDyHKi^Mfl ymyejieHun 
480 Ha nepBOM npoTMBo6noKe 462 aaKJifOHaeTCfl 
B TaKOM pacnojio>KeHMM BToporo a6cop6epa 492, 
npM KOTopoM OH MOf 6bi HaxoAMTbCfl no 
MeHbLuew Mepe nacTUHHO b npsMOM KonraKTe c 
xpoMaTorpacjDMHecKoC^ cpeAoC^ 472 c L^ejibK) 
yAaneHMfl M36biTKa o6pa3L\a, OAHOBpeiweHHO 
yAep>KMBaji nepsbiM annnnKaTop 478 ot 

6j10KWpOBaHM5q 3TOrO KOHTaKTa. 

B npoL^ecce ncnojibaoBaHUfl o6pa3ei4 
AoSaBJifiHDT B nepsbiM annnnKaiop 478 c tsm, 
HTo6bi B xpoMaTorpac|DHHecKOM cpefle 472 Morna 
nponcxoAMTb xpoMaTorpactDn;! b HanpaBJieHMH 
OT nepBoro KOHi4a 474 kg BTopoMy KOHi4y 476. B 
tot momght, KorAa KpacnTenb AOCTuraeT 
orpaHUMMTeiibHoCi tiuhi/ih 488, nepBbiM m BTopoM 
npoTHBo6riOKM 462 i/i 464 pacnoriaratOT oamh 
HanpoTUB Apyroro, hto npneoAur BTopoM 
annnnKaTop 490 b ASMCTByjoLUMM KOHTaKT c 
nepBbiM a6cop6epoM 482 Ana HaHeceHkia 

BTOpOM XMAKOCTH Ha BTOpOM KOHei^ 476 

xpoMaTorpacjDMHecKOM cpsAbi 472 m aacTaBnaeT 
BTopoM aScopSep 492 BCTynaTb b AeMCTByiOLAMM 
KOHTaKT G nepBbiM annrinKaTopoM 478, OT6npafi 
Mepea nepBbiM annnnKaTop 478 >KMAKOCTb M3 
xpoMaTorpacjDMHecKOM cpeAbi 472. 3to 
peBepcupyeT xpoMaTorpacjoM'^ecKUM hotok m 
HanpaBfifieT MeneHHoro cnei4Mc|DMHecKH 
CBfl3biBafOLU,erocfl napTHepa nepes 
xpoMaTorpactDMHecKyio cpeAy 472 ot ee BToporo 
KOHi^a 476 K nepBOMy 474. TaKoe ycTpokicTBO, 
no3TOMy, noriesHO Anfl npoBeAenun 
AByHanpaBJieHHOM xpoMaTorpac|3iiM. 

KpbiLUKa 466 MO>KeT 06>KMMaTb BTOpOM 

npoTHBoSjiOK 464 AHfi Gonee npoHHoro 
3aKpenneHMfl m noAAepxann?! BToporo 
npoTMBo6noKa 464 nanpoTUB nepsoro 
npoTMBo6noKa 462. 3to f\&n^&T 6onee yflo6HbiM 
xpanenne ycrpoCicTBa nocne ero 
Mcnonb30BaHMfl b KanecTBe MeAni^UHCKOM 
AOKyMeHTai^MM. 

B. Tpex6noHHoe ycTpoCiCTBO 

CnsAyioiAMM BapnaHTOM KOHCTpyKl^HH 
ycrpoMCTBa Afifl xpoMarorpacj^nHecKoro anajinsa 
B cooTBercTBMM c HacTOflii^MM M3o6peTeHneM 
flBTflercfl TpexGnoHHoe ycrpoP^CTBO Ann 
aHanM3a, Mcnojib3yK3LL|ee AByHanpaBJieHHyfo 
xpoMarorpacfikiio. 

3roT BapnaHT KOHCTpyKi^nn Tpex6noMHoro 
ycrpoMCTsa n3o6pa>KeH na ctDnr. 17A. B cocraB 
aHajiMTMHecKoro ycipoi^ciBa 520 bxoaat 
nepsbiM npOTMBo6jiOK 522, sropoM npoTMBoGjiOK 
524 n rperuM npoTMBo6jiOK 526. Bropoii 
npoTMBo6riOK 524 coeAMHen c noMOU^bK) nepaot^ 
nerjiM 528 c oahoR ms CTopoH nepsoro 
npoTMBoenoKa 522, a rpernC^ npoTMBo6jiOK 526 
coeAnneH c noMoii^bro BropoM nernn 530 c 
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npoTi/iBonono>KHOM CTopoHOM nepBoro 
npoTMBo6noKa 522. B cocraB nepBoro 
npoTHBo6noKa 522 bxoamt 

xpoMarorpacjoi/iHecKafl cpefla 532, MMeHDLi^a^ 
nepBbiR KOHeL4 534 m BTopoC^ KOHei4 536. 
XpoMaTorpacpMMecKafl cpeAa 532 coflep>KMT 
30Hy o6Hapy>KeHMfl 538 m KOHipojibHyto aoHy 
540. riepsbiC^ npoBOAHMK 542 HaxoflHTca b 
fleMCTByrou^eM KOHjaKie c nepBbiM kohl^om 534 
xpoMaTorpact)MHecKOM cpeAbi 532, a BTopoM 
npoBOAHMK 544 HaxoAMTCfl b AeMCTByroiAeM 

KOHTaKTe CO BTOpbIM KOHL^OM 536 

xpoMaTorpacjDMHecKoC^ cpeAbi 532. BropoR 
npoTMBo6noK 524 BKnioHaeT nepBbiPi a6cx)p6ep 
546 M nepBbii?i annnnKarop 548, 
npsAHasHaMeHHbiM Ann HaHeceHUfl oepaai^a. 
06bNH0 nepBbiM annnnKarop 548 coAep>KMT 
nepBoro cnei^ncfDHMecKM CBflSbiBaioLL^erocfl 
napTHepa aHanma b ct)opMe, cnoco6HOM k 
nepepacTBopeHUfo aa CHer HaHeceHMn soAHoro 
pacTBopa o6pa3L4a Ha nepBbitJi annnnKaiop 548. 
Bo BTopoM npoTMBoGjiOKe 524 npopesaHO 
nepeoe OTBepcTMe 550, nosBOJiflHDLAee 
npoBOAMTb HaejiHDAeHne no MeHbuuet^ iwepe aa 
MacTbK) xpoMaTorpacjDHHecKOM cpeAbi 532. 
riepBoe OTBepcTMe 550 pasMeinaercfl Me>KAy 
nepobiM a6cop6epoM 546 m nepebiM 
annjiMKaTopoM 548. TpeinPi npoTMBo6noK 526 
BKnfOHaeT BTopoM annjiMKaiop 552, 
npeAHasHaneHMbiM ^n9\ MeHeHoro BiopuHHoro 
cnei4Mct3MHecKM CB5R3biBaK3LL4erocfl napiHepa, m 
BTopoM a6cop6ep 554. B rperbeivi 
npoTHBo6noKe 526 npopeaaHO BTopoe 
OTBepcTue 556, no3Bon?iK)Li^ee Ha6riK)ASiTb no 
MeHbLueM Mepe aa MacTbfo xpoMaTorpac|DMMecKOM 
cpeAbi 532. Bropoe OTBepcTMe 556 
pacnono>KeHo Me>KAy BTopbiM annnnKaTopoM 
552 n BTopbiM a6cop6epoM 554. KorAa 
yCTpOMCTBO 520 saKpbiTO, TO ecTb BTopoCi 
npoTHBo5noK 524 Hajio>KeH Ha nepBbM 
npoTHBo5noK 522, a iperi/iM npoTHBoSnoK 526 
Hajio>KeH Ha nepBbiM npoTHBo6noK 522, Mepea 
nepBoe okho 550 n nepea BTopoe okho 556 
npocMaTpuBaeTC?! no MeHbiuePi Mepe MacTb 
xpoMarorpacjDH'-iecKOM cpeAbi 532 (dp\Ar. 17B). 
BTopoM n TpernPi npoTMBo6noKH 524 i/i 526 
coAep>KaT ci^enKM 551 n 555, CKpennniOLL^Me 
npoTHBo6noKM BMecre. Kpafi 6noKOB OKpy>KaeT 
rn^KUM Bbicryn mjih npoicnaAKa 557, 
yAep>KMBaK)LJ4an peareHTbi mjim oGpasubi BHyrpn 
ycTpoMCTsa 520. AhajiornHHa^i KOHCTpyKi^n^i 
c4enoK m ynnoTHeHUfl nnn npoKnaAKH 
McnojibayeTCfl m ahji Apyrux, onMCbisaeivibix 
Aanee Tpex6riOHHbix ycrpowcTB. 

B 3TOM ycTpoi?icTBe ycraHOBKa nepeoro m 
BToporo npoTHBo6noKOB 522 n 524 Apyr nporuB 
Apyra npMBOAMT nepBbiPi a6cop6ep 546 b 
cocTOflHue fxei^cTB)/\oii\ero KOHiaKTa co BTopbiM 
npoBOAHMKOM 544, a nepBbiM annjikiKarop 548 - 
B AeMCTByjoii^MCi KOHiaKT c nepsbiM 
npoBOAHMKOM 542, BbiabiBa^i reiw caMbiM 
HaheceHne >kmakoctm na xpoMarorpaclDMHecKyfo 
cpeAy 532, TaK hto nepsan >KMAKOCTb, 
npMrio>KeHHafl k nepsowy annnnKaropy 548, 
npoxoAMT no MeHbLuei^ iwepe '^acTb 
xpoMaTorpac|DM4ecKoC^ cpeAbi 532, BKOHDMaiOLnyfo 
30Hy o6Hapy>KeHM;i n KOHTponbHyro sony 540. 

riocjie SToro nepBbiM m BTopoM 
npoTHBo6noKM 522 m 524 paaiDeAUHflHDT, a 
nepsbiM M TpsTMCi npoTMBo6noKM 522 m 526 
ycTaHasjiMBaiOT APyr npoTMB Apyra. B 
peaynbTare 3Toro BTopoi^ a6cop6ep 554 
npuxoAUT B AeC^cTByfou^nC^ KOHTaKT c nepsbiM 
npoBOAHUKOM 542 ATI?! yAarieHMfl >kmakoctm Ma 
xpoMaTorpacf)H'-iecKOM cpeAbi 532, a BTopoM 
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annnnKarop 552 npuxoAUT b f\B\AOiB\iyou\v\v\ 

KOHTaKT CO BTOpbIM npOBOAHUKOM 644 AHA 

HaHeceHMfl >kmakoctm na xpoMaTorpacf)MHecKyio 
CpeAy 532. 3to Bbiabisaer TaKoe oSpaii^eHne 

nOTOKa, npH KOTOpOM BTOpa^ >KMAKOCTb, 

HaHeceHHan na BTopoM annnnKaTop 552, 
npoxoAMT no weHbiueC^ wepe 4acTb 
xpoMaTorpacpkiMecKoC^ cpeAbi 532, Hepea 
KOTopyio nepeA 3tmm npoiuna nepBan >KHAKOCTb, 
HO B npoTMBonojio>KHOM HanpaBJieHMH. Oopwa 
nepBoro 522, BToporo 524 v\ TpeTbero 526 
npoTMBo6jioKOB laKOBa, HTO KorAa rpeinPi 
npOTMBo6jiOK 526 yciaHOBJieH npoTiiB nepBoro 
npOTMBoGjiOKa 522, BiopoPi npoTMBoSnoK 524 
MO>KeT 6biTb HanoKeH na nepsbiC^ m rpeiMi?! 
npoTMBo6rioKM, o6paayfl KpbiiuKy. 

ripn nposeAeHMM ceponornHecKnx anannaoB 
c McnojibaoBaHMeM SToro ycTpoMCTBa Ba>KHbiM 
flBJifieTCfi HaAe>KHoe npM>KaTMe BToporo 
a6cop6epa 554 k nepBOMy npoBOAHMKy 542, 
rapaHTkipyioLAee BbiMbieaHkie 
Hecnei4n4)MHecKoro MMMyHomo6ynMHa us 
xpoMaiorpacfiMHecKoC^ cpeAbi 532 ao Hanana 
npoABM>KeHMfi no neC^ cfipoHTa MeneHoro 
BTopuMHoro cnei4Mc|DH4ecKM CBflabieaioii^eroc?! 
napTHepa, nnn, b ApyroM cnynae, 
rapaHTi/ipyfOLjj,ee BbiMbiBanne cBo6oAHoro 
anannTa ao Hanaria npoABH>KeHMfl MeneHoro 
cnei4McjDMHecKM CBfl3biBaK)LU,eroc5q aHTnanajinTa. 

ECJIM npOM30MAeT CMGLLIMBaHMe 

aHTMMMMyH0rJ106ynMH0B0M MSTKM M 

HecneL4Mc|DMHecKoro HMiviyHomo6ynMHa, 
Hecnei^MclDMHecKMM HMMyHornoByriMH 
HSMTpannsyeT aHTumviiviyHornoByriMHOByK) MeTKy 

(KOH-blOraT), OCTaBJIJq?! MeHbLUe B03M0>KH0CTeM, 

nnn He ocTaejinn mx coBceM, Ana MeHeHi/ifl 
cnei4Mc)3MMecKM cBnabiBaeivioro 
MMMyHornoSyjiMHa. TpeTHM npoTMBo6noK 526 
ycTpoCicTBa noMoraeT noAAep>K:nBaTb 
cornacoBaHHbiM npunaraeivioe AaBJienne An^i 
HaAe>KHoro BbinonHSHMfi gtom cjDyHKUMH. B gtom 
GOCTOUT OAHO M3 npenMyu^ecTB yCTpOMCTB Ai^5R 
aHanwaa, BbinonnenHbix b cooTBeTCiBUM c 

HaCTOflLHHM M3o6peTeHMeM. 

riepBbiM cnei4nctDM>-iecKM CBfisbiBafoii^nMCfl 
napTHep MO>KeT 6biTb npflMO noiwieMeH 
AeTeKTupyeMoPi ivieTKoCi. AnbTepnaTHBHO MoxeT 
6biTb Mcnojib30BaHO HenpfiMoe MoneHne 
nepBoro cnei^ncjDMHecKM CB5R3biBaK:LL^erocfl 
napTHepa. flpM Mcnonb30BaHHM Henpaivioro 
MeHeHM5q nepBbiPi cnei^McjDMHecKM 

CB5R3blBafOLHHpiC5q napTHSp He COAep>KI/IT MeTKM, 

HO OH AeTeKTMpyeTCfi 3a cneT npuMeneHU?! 
MeneHoro BTopuHHoro cnei^ncpMHecKH 
CB^iabiBaioLL^erocfl naprnepa, Koropbiii^ ero 
cneL4Mc|DMMecKM CBflabisaer, 6riaroAapfl HannMHK) 
B ycTpoPicTBe BToporo annnkiKaTopa. Henpniwoe 
Me'^eHne oco6eHHO noneano Ann TecTkipoBannfl 
Giardia mjim APyrMX aHTMrenoB, KOMMepnecKM 
AocrynHbie aHiMTera k KoropbiM MoryT 6biTb 
noMe^eHbi JiMiiib c SojibiUMMM ipyAHOCiflMM. 
KorAa nepBbit^ cneLiMct)MHecKM OB^isbiBafOLAMC^c^ 
naprnep ne noMeneH npnivio, BTopoi^ 
annriMKaiop 552 npeMMymecTseHHO coAep>KMT 
Me'-ieHoro BTopMMHoro cneL4Mct)M4ecKM 
CBflabiBaioLnerocfl napTHepa k nepBowiy 
cnei^McpM^-iecKM CB^iabiBaiou^eMycn napTHepy, KaK 
ByAOT o6cy>KflaTbc;i HM>Ke e pasAene III. 

B ApyroM BapMaHie KOHCTpyKi4MM 
Tpex6noHHoro ycrpoMCTsa McnojibaysTCfl 
a6cop6ep na ipeibeM 6jiOKe, noMSLAeHHbiti Anfl 
yAaneHMJi >kmakoctm co BceR 
xpoMaTorpacjDMMecKoR cpeAbi, m sneMeHTbi b 
AeC^CTByiOL^eM KOHTaKTe c hmm. Oh cny>KMT Anfl 
yAaneHMfl Ma6biTKa oGpaai^a, KOTopbiM MO>KeT 
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BbisbiBaTb cjDOHOByio oKpacKy, yMeHbLiiafl tbm 

CaMbIM HyBCTBMTeribHOCTb. 

3tot BapnaHT kohctpykl^mm noKasaH Ha cpMr 
18. B aHannTMHecKOM ycrpoMCTBe 560 MMeioTCii 
nepBbiC^ npoTMBo6noK 561 , BTopoM npoTiiBo6noK 

562 M TpernCi npoTMBo6jiOK 563. BropoCi 
npoTMBo6noK 562 npucxaeAHHSH c noMOU^bK) 
nepBoi^ nernn 564 k oflHoC^ m3 CTopoH nepaoro 
npoTHBo6noKa 561. TpeiMM npoTHBoSjiOK 563 c 
noMoinbK) BTopoM neTJiM 565 npucoeflUHeH k 
flpyroM CTopoHe nepBoro npoTHBo6noKa 561. 

nepBblC^ npOTMBOGJlOK 561 CX5flep>KMT 

xpoMaTorpacjDHHecKyio cpefly 566, HMeioLi^yHD 
nepBbiM KOHei^ 567 m BTopoM KOHeL4 568. flepsbiii 
annnnKarop 569 pacnono>KeH psflOM n 
HaxoAMTCfl B flePicTBytou^eM KOHTaiae c nepBbiM 
KOH140M 567 xpoMarorpacjDMMecKoi^ cpeflbi 566. 
npoBOAHMK 570 pacnono>KeH pflflOM co BTopbiM 
KOHL^OM 568 xpoMaTorpacjDMMecKOM cpeAbi 566 m 

HaXOAMTCn C HUM B AeMCTByfOLL4eM KOHTaKTe. 

XpoMaTorpac|DMHecKafl cpeAa coAep>KMT aoHy 
o6Hapy)KeHMfl 571 n mokst AonoriHMTenbHO 
cx5Aep>KaTb KOHTpojibHyio 30Hy 572. BiopoM 
npoTi/iBo6noK 562 BKniOHaeT nepsbiR a6cop6ep 
573 M BTopoR annjiMKaiop 574, o6bNHO 
coflep>KaLi^MM MeneHoro cnei^nclDM'-iecKM 
CBFi3biBaKDLL^ero napTHepa aHanma e cjDopMe, 
cnoco6HoPi K nepepacTBopeHMfo. B cociaB 
TpeTbero npoTHBo6noKa 563 bxoaat btopom 
a6cop6ep 575, BbiTflHyibiM no cyLU,ecTBy BAOJib 
BcePi ATinHbi xpoMaTorpacjDHHecKOM cpeAbi 566 
AHfl YAaneHMfl >kmakoctm m3 
xpoMaTorpacf)HHecKOM cpeAbi 566, nepBbiCi 
annnnKarop 569 m npoBOflHMK 570 b tom cjiynae, 
KorAa TpeTMM npoTMBo6noK 563 ycTaHOBJieH 
npoTi/iB nepBoro npoTMBo6rioKa 561. B nepeoM 
npoTHBo6noKe 561 HMeeTca OTeepcTue 576, 
pacnorio>KeHHoe csaAn xpoMarorpaclDMHecKOki 
cpeAbi 566 n nosBons^HDLi^ee Ha6nHDAaTb no 
MeHbLueM Mepe sa nacTbfo xpoMaTorpac|DMHecKoii 
cpeAbi 566 Ha oSpaTHOM CTopoHe nepsoro 
npoTi/iBoSnoKa 561 . BropoCi m ipeTMCi 
npoTi/iBo6noKM 562 n 563 raiOKe coAep>KaT 
CL^enKM 577 n 579 1/1 npoKnaAKy 580. KaK 
onucaHO BbiLue. 

B npoLJ,ecce ncnonbsoBaHUfl aHam/isnpyeMbiM 
o6pa3ei4 HaHocnTcn Ha nepebiM annjinKarop 569, 
a SyctDepHbiPi pacTBop - Ha BTopoM annri/iKaTop 
574. flariee o6pa3i4y nosBOJii^fOT npoMTM nepes 
xpoMaTorpacjDHHecKyfo cpeAy 566, BKJiHDHan sony 
o6Hapy>KeHM5i 571 m KOHTpojibhyfo aony 572. 
riocjie GToro nepBbiPi m STopoM npoTMBo6noKM 
561 M 562 noMSLnaiOT APyr nporuB APyra, b 
peaynbTare Mere BTopoM annnnKarop 574 
Ha^MHaer KOHTaKTupoBaTb c nepsbiM 
annnnKaropoM 569, a nepsbiPi a6cop6ep 573 - c 

npOBOAHMKOM 570 Ha BTOpOM KOHL^e 568 

xpoMarorpactonHecKOM cpeAbi 566. 3to 
sacTaBJineT nepepacTBopeHHoro MeneHoro 
cneLiMcf)MHecKM GBfl3biBaK3Li^erocfl napiHepa, 
nepBOHananbHO HaxoAHBLiierocfl Ha BTopoM 
annjiMKaiope 574, ABuraibCfl nepes 
xpoMarorpacpuHecKyio cpeAy. riocne 
sasepLueHUfl ABH>KeHM?i pacTBopoB oSpasL^a m 
nepepacTBopeHHoro cneL4Mc|DkmecKM 
CBnabiBaKDinerocn naprnepa ^epea 
xpoMaTorpac|DM4ecKy[o cpeAy 566 TpernC^ 
npoTHBo6noK noMeiAaioT npoTMB nepBoro 
npoTHBo6noKa 561, b peayfibTaie Hero BTopoC^ 
a6cop6ep 575 MO>KeT yAanyiTb >KMAKOCTb 113 
xpoMaTorpact)i/iHecKOM cpeAbi 566, nepBoro 
annnnKaropa 569 m BToporo annni/iKaTopa 570. 
BcneA 3a 3TMM BTopoC^ npoTHBoGriOK 562 
noBTopHO HaKnaAbiBawT Ha rperuM npoTMBo6noK 

563 n Ha6jiK)AaioT aa xpoMarorpaclDMHecKoCi 
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cpsAOM 566, BKnioHaioLAeM aony o6Hapy>KeHMn 
567 M KOHTpojibHyto aony 568, nepea OTBepcTue 
576, pacnonoKeHHoe noaaAH 

xpoMaTorpac|3MHecKOM cpeftbi 566. 

r. MHO>KecTBeHHbie ycTpoMCTsa 

Eine OAHH BapnaHT KOHCTpyKL\MH ycTpoMCTBa 
Ann xpoMaTorpacpuHecKoro anannaa b 
cooTBeTCTBHn c HacTOflLL^HM naoGpeTeHUBM 
npeACTaBJifler coGoii MHO>KecTBeHHoe 
ycTpoMCTBO, cnoco6Hoe ocyu^ecTBJinTb 
MHoroHHcneHHbie aHajiMabi OAHOBpeivieHHO. 
Moryr 6biTb npoBeASHbi aHajiH3bi OAHoro m Toro 
)Ke anajiMTa, nnCo pa3JiMHHbix aHanmoB. B 
uenoM, Bce onucaHHbie panee ycipoC^cTBa 
noAXOAflT Ans MHOKecTseHHoro McnonbsoBaHi/ifl 
6naroAapfl HannHnto b hmx nepBoro, BToporo m, 
ecnn Heo6xoAMMO, to m TpeTbero 

npOTMB06jlOKOB, Ha KOTOpblX HaXOAHTCfl 

6onbiuoe Hucno xpoMaTorpac|DMHecKMX cpeA, 30h 
npuroTOBJieHMfl o6pa3i4a, annnnKaropoB, 
npOBOAHMKOB, a6cop6epoB m Apyrwx 

HeoSXOAMMblX SJieMeHTOB. 

1 . OCHOBHOe MHO>KeCTBeHHOe ycxpoMCTBO 

OAHa M3 BepcMi^ MHO>KecTBeHHoro 
anannTMHecKoro ycTpoi^cTsa b cooTBeTCTBHi/i c 
HacTOfliAMM Mao6peTeHMeM noKaaana na cj^kir. 
19. B aHannTMMecKOM ycrpoMciBe 590 HMeerca 
nepBbiM npoTHBo6jiOK 592 m BTopoM 
npoTMBo6jiOK 594. BiopoM npoTMBo6noK 594 
LuapHMpHO cosAHHeH nocpeACTBOM neinn 596 c 
nepBbiM npoTMBo6jioKOM 592. flepBbiM 
npoTMBo6jiOK 592 BKriKDHaei SonbLUoe hmcjio 
xpoMaTorpactDMHecKMX cpeA 598. Ka>KAa^ us 
xpoMaTorpacjDMMecKnx cpeA 598 nivieeT nepsbiM 
KOHei4 600 M BTopoPi KOHeL4 602, coAep>KHT aony 
o6Hapy>KeHMn 604 m KOHTpojibHyio sony 606. 
BropoPi KOHei^ 602 Ka>KAOM 

xpoMaTorpacjDMMecKOM cpeAbi 598 naxoAHTcn b 
AeMCTByfOLU,eivi KOHTaKre c a6cop6epoM 608, 
o5ecneHHBafOLJ4i/iM nporeKaHne >khakocth nepes 
xpoMarorpaclDMHecKyio cpeAy 598. Cbom 
OTAejibHbiM a6cop6ep 608 HMeeic?! Ka>KAOL;i 
H3 xpoMaTorpacjDHHecKMX cpeA 598. BropoM 
npoTHBo6noK 594 BKiiKDHaer 6ojibLJJoe hmcjio 30h 
npMroTOBneHM5q o6pa3iJ,a 610 no oahom na 
Ka>KAyK) xpoMarorpacjoi/i^ecKyfo cpeAy 598. 
06bNH0 Ka>KAafl aona npuroToeneHMfi oepaai^a 
610 coAep>KMT MeneHoro cnei^McjoMHecKH 
CB^i3biBafOLnerocfi napinepa lecTupyeMoro 
anariMTa b cjDopivie, cnocoShOM k 
nepepacTBopeHMho nocne Ao6aBneHM5q >KMAKoro 
o^paai^a b sony npuroToeneHU?! o6paaiJ,a 610. B 
anbTepHainBHOM cjiynae MeneHbiPi 

cneL\MclDHHecKM CBJi3biBafoiAMi?icfl naprnep, 

HaXOAflLl^Mi^Cfl B >KMAKOi;^ CfopMe, MOKei 6blTb 

Ao6aBneH b aony npuroTOBreHun o6paaL4a 610 
AO 1/IJIM nocne Ao6aBneHMfl b nee o6paaL^a. 
YcTaHOBKa nepsoro n BToporo npoTMBo6jioKOB 
592 M 594 APyr npoTUB APyra BbisbiBaeT 
npMnoKeHne Ka>KA0M na aoH npuroTOBJieHUfl 
o6pa3L4a 610 k cooTBeTCTByHDU^ePi 
xpOMaTorpacfiMHecKoC^ cpeAe 598 b oGnacTb ee 
nepBoro KOHi^a 600. Bo BTopoM npoTMBo6noKe 
594 MMesTCSi GonbLUoe hmcjio OTsepcTHM 612, no 
OAHOMy Ha Ka>Kflyio xpoMajorpacfiMMecKyio cpeAY 
598. riepBbiM M BTOpOM npOTMB06jlOKM 592 M 594 

MwieioT ci^enKM 614 m 616 m npoKnaAKy 618, 
TaKne >Ke, KaK onucaHbi BbiLue. 

TaKoe MHO>KecTBeHHoe ycTpoC^CTBO b 

3aBMCMMOCTM OT yCJlOBUCl aHanM3a MO>KeT 

coAep>KaTb ot 2 ao 12 mjim 6onee son 
npuroTOBJieHM^i oBpaai^a m 

xpoMaTorpacjDHMecKMX cpsA Hau^e Bcero oho 
coAep>KMT OT 2 AO 5 oTAenbHbix aoH 
npuroTOBJieHMfl o^paai^a m 
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xpoMarorpacjDMHecKMX cpeA- 

TaKoCi BapMaHT kohctpykumm ycrpoMCTBa 
MO>KHO McnoribaoBaTb atiji aHarmaa paannHHbix 
aHannTOB, coAep>KaLi^Mxc5R b pasHbix annKBorax 
oflHoro M Toro >Ke oGpaana, mjim ah^i aHannaa 
oflHoro aHanma b paani/iMHbix oGpaai^ax. 
riocjieflHee ocx36eHHO yAo6HO b tom criy>^ae, 
KorAa HeoGxoAUMO npoaHannanpoBaTb 
oGpaaL^bi, BSflTbie y OAHoro m roro >Ke nai^MeHTa 
B pasjikiHHbie nepMOAbi epeMeHU, kbk, Hanpi/iMep, 
npn aHannae ckpntom ct)eKanbHOM KpoBn. 
HajiMHue CKpbiToC^ cj^eKajibHoi^ KpoBM nacTO 
onpeAen^ieTCfl b cepuM aHannaoB o6pa3L^OB 
cryna, Bs^iTbix oamh paa b ASHb mjim nepea 
Apyrne MHTepsanbi speMeHU npeAnncaHHoro 
nepMOAa. B Apyrux cnyMaax oahh mjim 6onee 
aHannaoB Moryr 6biTb npoAsnaHbi Ann 

M3MepeHMfl KOHTpOJlbHblX o6pa3L\OB klJIM 

craHAapTOB cpasHeHnq. 

2. MHO>KecTBeHHoe ycrpoMCTBO co cicnaAHbiM 
ymy6neHMeM 

B eii^e OAHOM BapnaHie MHOKecTseHHoro 
ycrpot^cTBa no weHbiueC^ iwepe OAHa ms soh 
npuroTOBJieHMfl oSpaai^a MO>KeT coAepxaib 
CKnaAHoe ymy6rieHne, b Koropoe MOKer 6biTb 
noMeiAGH TaMnoH Ann 3KCTpaKi4i/in hum Apyroe 
coAep>KaLL^ee o6pa3ei4 ycipoPicTBO. B TaKOM 
BapnaHTe KOHCTpyKi^nM nepebiM npoTneoSnoK 
MO>KeT flononHMTejibHO BKHfonaTb nerneoGpasHO 
npuKpenjieHHbie, cnoco6Hbie crM6aTbCfi Kpbinbfl, 
oxBaTbiea 10114 Me BTopoM npoTneoSnoK, naHMHafi 
c Toro MOMGHTa, KorAa nepBbiM m BTopoM 
npoTMBo6noKM ycTaHOBneHbi APyr npoTi/iB flpyra. 

Sra paSHOBHAHOCTb MHOXeCTBGHHOrO 

ycrpoMCTBa H3o6pa>KeHa Ha dp\AV. 20. B 
ycrpoMCTBe 620 i/iiwieeTCFi nepsbiM npoTHBo6noK 
622 M BTopoM npoTMBoGnoK 624 BropoM 
npoTHBo6noK 624 nocpeACTBOM nernn 626 
LuapHnpHO coeAMHeH c nepBbiM npoTHBo6jioKOM 
622. K nepBOMy npoTHBo6jiOKy 622 LuapHnpHO 
KpenflTCfl ABa cnocoSHbix cruSaTbca Kpbina 628 
M 630. B nepBOM npoTHBo6riOKe 622 mviefOTCiq 
KOHTpojibHoe ymy6jieHne 632 n CKnaAHoe 
yrny6jieHne a^is^ o6pa3i4a 634, HanpuMep, 
BbinoriHeHHoe m3 ry6Koo6pa3Horo Marepnana. 
BTopoM npoTHBo6riOK coAep>KMT HecKonbKO 
xpoMaTorpacjDHMecKHX cpeA 636, b AaHHOM 
cnynae - Ase, Ka>KAafl H3 KOTopbix MivieeT 30Hy 
o6Hapy>KeHM5i 638 \a KOHipoiibHyK) 30Hy 640. Bo 
BTopoM npoTMBo6jioKe MMeeicji OTBepcTMe 642 
Anfi Ha6jiioAeHMfi aa HacTbfo Ka>KAOM m3 
xpoMarorpacjDHHecKMX cpeA, BKnioHafi 30Hbi 
o6Hapy>KeHMiR 638 n KOHTponbHbie aoHbi 640. 
riepBbiM M BTOpOM npoTMBo6riOKM 622 M 624 
coAep>KaT CL^enKH 641 n 643. KorAa nepsbiM 
npoTHBo6noK 622 m BTopoM npoTMBo6riOK 624 
pacnojiojKeHbi Apyr npoTUB Apyra, o6pa3i4bi, 
HaxoAflLnnecn b KOHTpojibHOM yrny6neHMM 632 m 
CKJiaAHOM ymySjieHMM 634, npuKnaAbiBarorcn 
Ka>KAbiM K cooTBercTByiomeCi 

xpoMaTorpa(J)HHecKoC^ cpeAe 636 Ana 
xpoMaTorpa(t)MM. 

3. MHO>KecTBeHHbie ycrpoC^CTBa, 
aAanTi/iposaHHbie aha BseAeHUfi TecTOBoPi 
KapTbi 

CjieAyKDiAMM Bapi/iaHT MHO>KecTBeHHoro 
ycTpoC^CTBa wioKer 6biTb octo6eHHO noneseH Ann 
onpeABJieHMfl reMornoGnHa b CKpbiToii 
cjDeKajibHoi^ KpoBH. 3to ycipoPicTBO 
aAaninpoBaHO ^n9\ BBeAeHUfl lecTOBOM Kapibi, 
BKnioHaioLAeM HecKOJibKO BbicyiueHHbix 
cjDSKanbHbix o6pa3i40B, o6bNHO Ba^iTbix b 
nocneAOBaTejibHbie ahm. 

3to ycrpoRcTBo noKasaHO Ha cj^nr. 21. 
AHannTMHecKoe ycrpoMCTBO 660 BK^^o"^aeT 
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nepBbiM npoTMBoSjiOK 662, BTopoM npoTHBoGnoK 
664. LuapHnpHO coeAMHeHHbm nocpeACTBOM 
nepBoC^ neTJiM 666 c nepsbiM npoTMBo6noKOM 
662, M TpeTMt^ npOTMBo6riOK 668, luapHnpHo 
coeAHHeHHbiC^ c nepBbiM npoTMBo6noKOM 662 
npn noMOLL^n BTopot^ nernn 670. flepBbiM 
npOTMBoGjiOK 662 npMcnoco6neH atia BBeAennfl 
recTOBoC^ Kapibi 672, coAep>KaLAet^ 
ycTaHOBJieHHbie b neki BbicymeNHbie oOpaai^bi 
674. Bo BTopoM npoTMBo6noKe 664 HMeercfl 
BMOHTupoBaHHan noAno>KKa ahsi oSpaaua 676. 
TpemC^ npoTMBoGjiOK 668 BKntOHaei MHO>KecTBO 
xpOMaTorpacfJMHecKMX cpeA 678, Ka>KAa5i na 
KOTopbix cx)Aep>KMT 30Hy o6Hapy>KeHMfl 630 m 
KOHTponbHyto 30Hy 682, KaK onucano BbiiLie. flnfi 
Ka^KAoro aHannanpyeMoro oBpasi^a HMeercfl, 
TaKMM oSpaaoM, cbo?i xpoMaTorpacjDHHecKafl 
cpeAa 678. B Tpeibeivi npoTHBo6riOKe 668 
HMeercn OTsepcTkie 684, noaBonflroii^ee 
Ha6jiioAaTb no MeHbiuePi Mepe aa nacTbio 
xpOMaTorpacf)kiHecKoC^ cpeAbi 678, BKntonaiOLAeCi 
Ka>KAyfo H3 aoH oSHapyxeHUfl 680 m 
KOHTpojibHbix SOH 682. BTopoC^ M Tpeini^ 
npoTMBoenoKM coAep>KaT ci^enKH 681 m 685 c 
ycTpoC^CTBOM 660, BKntOMaioiAmvi npoKnaAKy 686, 
KaK M B panee onMcaHHOM cjiyMae Tpex6noHHbix 

yCTpOMCTB. 

B npomecce ncnonbsoeaHUfi ycrpoMCTBa 
TecTOByro Kapry 672, coAep>KaLAyfo MHO>KecTBO 
BbicyLueHHbix o6pa3i40B 674, bboa^it bo BTopoPi 
npoTMBoSiiOK 654. BropoM npoTMBo6noK 664 
noMeinaioT noBepx nepsoro npoTHBo6noKa 662. 
coAep>KaLJ^ero noAno>KKM Anfi peareHia 676, 
raKMM o6pa30M, mto noAnoKKH An?i pearenia 
676 HaHMHafOT KOHTaKTupoBaib c BbicyujeHHbiMH 
oSpaai^aMM 674 recTOBoCi Kaprbi 672 m 
aKCTparnpoBBTb na hmx ahannT. riocne 3Toro 
BTopoM npoTMBo6noK 664 CHMMafOT c nepBoro 
npoTHBoSnoKa 662. HaKonei^, TpeiMPi 
npoTHBoSnoK 668 noMeinafOT nosepx nepBoro 
npoTMBo6rioKa 662 An^i HaHeceHna 
coAep>KHMoro peareHTHbix noAno>KeK 676 m 
aHanma, SKCTparnpoBaHHoro m3 BbicyujeHHbix 
o6pa3i40B 674, Ha xpoMarorpaclDi/iHecKyKD cpeAy 
678 c TGM, HTo6bi CMoma HaMaibCFi 
xpoMaTorpacjDMfl. 

B 3TOM ycTpoi?icTBe noAno>KKH An?i peareHia 
676 coAep>KaT cnei^McjDMHecKM CBfisbiBajoLL^erocn 
napTHepa aHajinia, MeneHHoro ASTeKTnpyeMOM 
MeTKOM, B c|3opMe, cnoco6HOM K 
nepepacTBopsHMHD 3a chst Ao6aBJieHM^i k 
noAno>KKaM ati^ pearenra 676 BOAHoro 
pacTBopa pearenia. floGasjiyieivibiM pearenroM 
ABJiJieTCfl peareHT An?i SKCTpaKi^nM 
aHannanpyeMoro aHanma, raKoro KaK 
reMornoGnH. 

KorAa BTopoM npoTHBoGnoK 664 ycraHOBneH 
npoTMB nepBoro npoTMBo6noKa 662, ananHT 
sKCTparnpyeTcsi ms oGpasuoB recTOBOM Kaprbi 
672 M CBfisbiBaeTc^i c MeneHbiM cneL^Mc|3MHecKH 
CB5iabiBaK)LHHMcyi napinepoM. KorAa ipeTkiC^ 
npOTMBo6noK 668 BcneA sa 3TMM noMeiAaeicfl 
npoTMB BToporo, Becb CBflaaBLJJMC^cfl co 
cneL4Mcf)MHecKM CBfiabiBatoiAMMCfl naprhepoM 
ananm ABM>KeTCJi Mepea xpoMaTorpacjDHHecKyio 
cpeAy 668 n CBflabiBaercfl b aone o6Hapy>KeHMfl 
680 B Ka>KAoi;^ M3 xpoMaTorpact)MHecKMX cpeA 
678. 

EiAe OAMH BapnaHT MHO>KecTBeHHoro 

yCTpOMCTSa B COOTBerCTBUM C HaCTOflLAMM 

M3o6peTeHMeM npeACTaBnfler co6oCi 
MHO>KecTBeHHoe ycrpoC^CTBO noAo6Hoe roMy, 
KOTopoe Mao6pa>KeHO na cpur. 19, ho TaK>Ke 
aAanri/ipoBaHHoe Anfi BBeAennfl lecTOBoa 
KapTbi. TecTOBan Kapra mokst coAep>KaTb 
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MHO>KecTBo o6pa3L40B, TaKnx KaK BbicymeHHbie 
cjDeKanbHbie oSpasi^bi, b cnynae npoBefleHUfl 
Tecra Ha CKpbiTyto cjaeKanbHyio Kposb. 

3Ta pasHOBMflHOCTb noKaaaHa Ha cjDnr. 22. B 
aHannTMMecKOM ycrpoC^CTBe 700 mvieioTCfl 
nepBbiM npoTMBo6noK 702 m BTopoCi 
npoTMBo6noK 704. Bropot^ npOTMBo6jiOK 704 
LuapHnpHO CKpenneH c noMou^bK) nernn 706 c 
nepBbiM npoTMBo6noKOM 702. flepsbiM 
npoTHBo6noK 702 BunioHaeT MHO>KecTBO 
xpoMaTorpact)MHecKMX cpeA 708. Ka>Kflan 
xpoMaTorpacjjMHecKafl cpeAa 708 nweer nepBbiR 
KOHei^ 710 M BTopoC^ KOHei^ 712, a raiOKe 
BKniOHaeT aoHy o6Hapy>KeHMfl 718 m 
KOHTponbHyio 30Hy 720. flepsbiC^ KOHen 710 
Ka>KflOM xpoMaTorpacjDMMecKOM cpeflbi 708 
HaxoAMTCfl B Aei^CTByfoiAeM KOHiaKTe c 
npoBOflHMKOM 714, a BTopoM KOHei^ 712 Ka>Kfloi;i 
xpoMaTorpacf)MHecKOM cpeflbi 708 - b 
AeMCTByfomeM KOHTaicre c a6cop6epoM 716. flnsq 
Ka>KflOM xpoMaTorpacjDMHecKoPi cpeflbi 708, 

TaKMM 06pa30M, HWetOTCfl CBOM OTfleJlbHbie 

npoBOflHMK 714 M aScopGep 716. flepsbiP^ 
npoTMBo6noK 702 npucnocoGneH flnn BBefleHun 
TecTOBoC^ Kapibi 722, coflep>KaLi^ei^ MHO>KecTBO 
BbicyiueHHbix o6pa3i40B 724, pacnono>KeHHbix b 
flewcTByjoLL^eM KOHiaKTe Ka>Kflbii;i co cboi/im 
npoBOflHMKOM 714. B cocTae BToporo 

npOTHBOSnOKa 704 BXOflUT MHO>KeCTBO 

annjiMKaiopoB 726, no oflHOMy Ha Ka>Kflyfo 
xpoMaiorpacjDHHecKyfo cpsfly 708. Ka>KflbiM us 
annnnKaropoB 726 npenMyinecTBeHHO coAep>KHT 
MeneHoro cnei^nctDHHecKH CB?i3biBafOLJj,erocjR 
napTHepa anannTa b 0opivie, cnoco6HOM k 
nepepacTBopeHMK). 

B npoi^ecce McnojibaoeaHUfl Gycj^epHbiM i/ijim 
ApyroM BOAHbiM pacTBop HaHocnTCfi na Ka>KAbiM 
M3 annjiMKaropoB 726 flnfi BOCCTaHOBneHM?i 
MeneHoro cnei^nctDHHecKM CBS^sbiBafOLnerociR 
napTHepa. VcTaHOBneHne nepBoro m BToporo 
npoTHBoOnoKOB 702 m 704 APyr npoTUB APyra 
BbisbiBaer npi/ino>KeHMe Ka>KAoro H3 
annnnKaiopoB 726 k cooTBeTCTByfOLiJ,eMy 
BbicyiueHHOMy o6pa3LJ,y 724, b pesyjibTare nero 
coAep>KHMoe Ka>KAoro BbicyiueHHoro o6pa3i4a 
724 M Ka>KAoro annnnKaiopa 726 OKasbiaaeTcn 
npMJio>KeHHbiM K CBoeMy npoBOflHUKy 714 \a, 
TaKMM o6pa30M, K CBoePi xpoMaTorpa4)MHecKoii 
cpeAe 708. TecTOBafl KapTa 722 yAep>KMBaeT 
Ka>KAbm o6pa3ei4 724 b TaKOM nojioKennn, npn 
KOTopoM OHM Moryi nonyHaib coAep>Ki/iMoe 
annjiMKaTopoB 726, BcneACTBue Hero 
nponcxoflUT 3KCTpaKi4n^i coAepxaLneroc^i b hmx 
anannTa, ero B3anMOAeMCTBMe co 
cnei4M0M'-iecKM CBflSbiaaiOLi^MMCfi napTnepoM m 
HaHeceHne na npoBOAHMKH 714. Bo BTopoM 
npoTi/iBo6TioKe 704 HMeercfl MHOxecTBO 
OTBepcTMM 728, no oflHowy na Ka>Kflyfo 
xpoMaTorpacjoMHecKyK) cpefly 708, flns 
HaGniofleHMfl aa BceiviM xpoMaTorpacf)MHecKMMM 
cpeflaMM 708. Ka>KflbiM M3 npoTMBo6jiOKOB 702 v\ 
704 coflep>Ki/iT CL^enKM 725 m 727 m npoKnaflKy 
730, Heo6xoflHMyio flnfl yflep>KaHMfl o6pa3L^OB m 
peareHTOB Bhyrpn ycrpoPicTBa. 

II yCTPOMCTBA flJli^ 

XPOMATOrPA0MMECKOrO AHAJ1M3A, 
nPEflHA3HAMEHHblE PJ]^ nPOBEflEHMfl 
KOHKyPEHTHblX AHAJ1M30B 

AHannTMHecKkie ycTpoP^CTBa, cxoKne no 
KOHCTpyKL4MM c OHUcaHNbiMM paHee, Moryi 6biTb 
McnojibsoBaHbi flnfl KOHKypeHiHbix aHannaoB 
MOHOBaneHTHbix aHannTOB. TunnHNbiMn 
MOHOBaneHTHbiMki aHannTaMM siBnflfOTCfl 
ranreHbi, ho re >Ke npuHL^nnbi Moryi 6biTb 
McnonbsoBaHbi flna aHann3a Jiio6bix 
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MOHOBaneHTHbix aHaJlMTOB, TaKMX KaK 

MyjibTHBaneHTHbie b Hopivie aHTMreHbi, y 
KOTopbix flononHMienbHbie caS^ibi CB5i3biBaHMfl 
aHTMTena saGnoKupoBaHbi nnn 

MOflnc|Dm4MpoBaHbi. Anani/isy Moryr 6biTb 
noflBeprnyTbi cneflyHDLAne aHannTbi: 

Teo4)MnnMH, fluroKCHH, fluaonnpaMkiA, nnflOKanH, 
npoKaMHaiMMfl, nponpaHOJion, xnHMflHH, 
aMMKai^MH, neHML\MJiJiMH M flpyme p- naKTaMHbie 

aHTM6H0TI/1KM, XTIOpaMCfieHMKOn, reHTaMML4MH, 
KaHaMMUMH, HeTMnMHL4MH, T06pOMkl4MH, 

TpML^MKHMHecKMe aHTMflenpeccaHTbi, 
3TocyKi4HMiifl, ct3eHo6ap6MTan, flMa3enaM, 
cfjeHMTOMH, npuMMflOH, BajibnpoeBaji KMcnora, 
ai^eTaMMHOclDeH, ai^eTuncanni^MnoBafl KucnoTa, 
ki6ynpoc|DeH, MeTOTpeKcaT, HeaaKOHHbie 
jieKapcTBa, npuBOAJ^iAne k 3JioynoTpe6jieHMK3 

MMM, TaKHe KaK MOpcjDHH, KOAeHH, KOKaHH, 

cfieHTaHMn, 3-MeTMJiclDeHTaHMn, aMcfjeTaivinHbi, 

JlM3eprMHOBOCl KMCnOTbl flMSTMJiaMUfl, 

c|DeHmj|MKnMfli/iH n repoMH m mx MeraeonnTbi, 
flHO, 1 -saMeLi^eHHbie- 4-OKCM-2-HMTpo6eH3onbi, 

4-3aMeLneHHbie-2-HMTpoTpMajiKMnaHnriMHOBbie 
GOJiM M 3arp?i3HMTejiM OKpy>KaioLAeM cpeflbi, 
TaKne KaK 6eH3on, Tonyori, Kcunon, 
3Tnn6eH3on, xnopAan, flflT m ee MeTa6onnTbi 
2,4-fl, 2,4,5-T M aTpasMH. 

Cnei^MctDMHecKi/i CBfl3biBafOLAMecfl napTHepbi, 
npuroAHbie ah^i npoBeAeHi/i^ 3tmx aHariMSOB, 

BKTIfOHaiOT B 0B^9\ (HO He OrpaHMHMBafOTCi^) 

aHTMTeria n cneunctiMHecKH CBfi3biBafOLiJ,necyi 
6enKM. ripuMepoM nocneAHHx MO>KeT cnyxnTb 
neHHi4MnjiMHCB?i3biBaK)LHHM 6enoK (HCB), 
BbifleneHHbiM m3 Bacillus stearothermophilus. 

YcTpoMCTBa AHfl npoBeAenufi KOHKypeHTHbix 
MMMyHoaHann30B, BbinojineNHbie b 

COOTBeTCTBMM C HaCTOflLflMM M306peTeHHeM , B 

OTnuHne OT cboux npeALuecTBeHHUKOB mviefOT to 
npenMymecTBO, hto Hannnne anannTa b 
oSpasue AaeT nosnTHBHbiM mum AeTeKTMpyeivibiM 
pe3ynbTaT b Ka>KAOM cnyMae b BHAe 
OKpaiueHHOM JiMHi/iM B 30He o^HapyxeH Mfl 
ycTpoMCTBa. 06bNH0 >Ke npM nposeASHMM 
KOHKypeHTHoro MMMyHoaHariMsa nannHMe 
AeTeKTMpyeMoro CMrnajia 03HaHaeT 

orpMUaTenbHbm peayjibTaT (oTcyTCTBue aHannTa 
B npo6e). TaKMM oCpasoM, cyL^ecTByeT 
o6paTHafl B3aMMOCBfl3b Me>KAy Ha6nfOAaeMbiM 
peayjibTaTOM n o^napyxeHneM anajiMTa. 
VcTpoC^CTBa, npeflCTaBJieHHbie b HacTOflLneiw 
M3o6peTeHMM, oSecneHMBaioLAMe npfuwyK) 
B3aMMOCB5q3b Me>KAy K0Hi4eHTpai4MeC^ aHani/iia m 
AeTBKTMpyeMbiM CMrnanoM, c MeHbiueii 

BepOflTHOCTbK3 ASKDT 0LJJM60HHbie, 

OTpMuaTejibHbie pe3yribTaTbi. Kpowe SToro, 
ftaHHbie ycTpoMCTBa oSnaflaroT paciiiMpeHHbiM 
AMHaMMHecKiiM flkianasoHOM. 

A. Tpex6noHHoe ycTpoMCTBO c 
AByHanpaBJieHHbiM hotokom 

OAHMM M3 BapMaHTOB KOHCTpyKI4MM 

ycTpoC^CTBa, npeAHasHaneHHoro flna 
npoBeASHMfi KOHKypeHiHbix MMMyHoaHariMsoB, b 
COOTBeTCTBMM C HaCTOflLAMM M3o6peTeHMeM 
flBJifleTCfl Tpex6noHHoe ABynanpaBneHHoe 

npOTOHHOe yCTpOMCTBO. 

B ycTpoMCTse MweeTCfl TpM npoTMBo6jioKa. 
riepBbiM npoTMBo6rioK BKnioHaeT b ce6fl 
xpoMaTorpacfjMHecKyto cpefly, MMetoiAyjo 
nepBbiPl M BTopoC^ KOHL4bi; noTOK b nepsoM 
HanpaBfieHMM ocyLAecTBJiiReTCfl ot nepBoro 

KOHL^a KO BTOpOMy KOH4y, a BO BTOpOM 

HanpaBfieHMM - ot BToporo k nepsoMy. B 
OTflenbHbix o6jiacTflx xpoMaTorpac|3MMecKOM 
cpeflbi, 3HaMMTenbHO MeHbuinx no pa3Mepy, ^eM 
caiwa xpowiaTorpacfiM'^ecKafl cpefla, 



o 

CM 
CM 



-30- 



ro 

ro 
O 



MMMo6njiM30BaH aHanuT MfiM ero 
MMMyHonornHecKMCi aHanor. 

npeflnoMTHTenbHbiM MMMyHonornMecKMM 
aHanoroM aHanma fiBn^eTcyi aHajim, 
KOBaneHTHO CB^aaHHbiM c 6ejiKOM, ni/iLueHHbiM 
cnei4Mc|DMMecKM cenabiBaioii^eCi aKTHBHOCTH k 
aHannry, raKUM KaK HopMaribHbii^ IgG nnn 
ApyroM HeBocnpuMMHMBbm k aHannry IgG. TaKOM 
IgG Halite Bcero OHHu^aHDT a6cop6L^MeM nporuB 
aHajiMSMpyewioro aHanura c i^enbfo yAaneHUfl 

MMMyH0rJ106yJlMH0BblX CfjpaKUMM CO 

cneL^iic|3MHecKki CB^isbiBaioLi^ePi aKTkiBHOcibHD a 
TaioKe npupoflHbix aHTmeji m aHTMTen, 
cnocoGHbix K nepeKpecTHoC^ peaKi^nn c 
aHanmoM. 

Cnoco6bi KOH-biorai^MM ranreHOB c GenKaMii, 
BKniOMafl HeuMMyHHbie IgG, xopoLuo MSBecTHbi m 
onucaHbi, HanpMMep e [8]. BKpaTi^e, ranreHbi, 
coflep>KaLi^Me Kap6oKCMJibHbie rpynnbi mjim 
rpynnbi, KOTopbie Moryi 6biTb 

Kap6oKCMJiMpoBaHbi, Moryi npv\coepy\H9\TbC9^ 
nocpeACTBOM CMeiuaHHoC^ anrnApi^flHoi^ 
peaKUMM, peaKL4MM c BOAopacTBopuMbiM 
Kap6oAMi/iMMAOM MJIM B pesyjibTaTe 

3TepMC|DM Kai^H M N-fM ApOKCMCy KI4M H M M M AO M . 

Kap6oKCMJiMpoBaHMe MO>KeT 6biTb npoBOAeHO 
npn noMOLUM ramx peaKi^MM, KaK 
anKMJiMpoBaHne saMecTnieneM npn aroiviax 
KucnopoAa n aaoia rano34)i/ipaMM c 

nOCJieAyHDLL^MM TMAPOJIMSOM TaKMX actDHpOB, MJIH 

nyiew oGpaaoBaHM^i reMMcyKL4MHaTHbix 3c|DMpoB 
nn6o KapGoKCMMeiMnoKCMMOB Ha 

ruflpoKci/iJibHbix njin Kerorpynnax creponAOB. 

ranieHbi c aMUHorpynnaivin nnn 
HMTporpynnaMM, KOTopbie Moryi 6biTb 
BoccTaHOBJieHbi AO aMMHorpynn, mo>kho 
nepesecTM b cojim A^ia30Hi/iFi, cnocoGHbie 
pearMpoBaib c 6enKaMM npn MfirKnx LMenoHHbix 
SHaHeHMflx pH, b cjiynae apoMarnHecKnx 
aMMHOB. ranreHbi c anMcj^arMHecKHMH aMnnaivin 
Moryr GbiTb CKOHiDHDrHpoBaHbi c 5enKaMki 
paariMMHbiMM MeroAaMM, BKHfOHafOLHHMH 
peaKmMKD c Kap6oAHMMMAaMM, peaKi^mo c 
roivio6Mc|3yHKi4MOHanbHbiivi peareHTOM 
Tonyon-2,4-AMM30i4naHaTOM, mjim peaKi^nfo c 

COAep>KaLL^HMM MM MA ManeMHOBOM KMCnOTbl 
COeAMHeHMflMM. AjIMCjDaTMMeCKMe aMMHbl, KpoMe 

3Toro, MO>KHO nepeBecTM b apoMaiMHecKMe 
aMMHbl c noMOLUbfo peaKi^MM c 
n-HMTpo6eH30MnxnopMAOM m nocjieAyfOLUMM 
BOccTaHOBJieHMeM AO n-aMMH06eH30MnaMMAa, 
KOTopbiM MO>KeT 6biTb 3aTeM npMcoeAMHeH K 
6ejiKaM nocjie AnasoTMpoBaHMfi. KpoMe 3Toro, 
AHfl KOH-biorMpoBaHMfl c GejiKaMM ranreHOB, 
coflep>KaLi^MX awMHorpynnbi, Moryr 

McnojibsoBaTbCfl 6Mct)yHKi4MOHanbHbie 
MMMAaTHbie scpMpbi, TaKMe KaK 
AMMeTHJinnMennAaT, AMMeTMJiaAnnMMUflaT mjih 
AHMeTMncy6epkiMMAaT. 

TuojicoAepxaiAne ranreHbi Moryr 6biTb 
CKOH-bfornpoBaHbi c 6enKaMM c noMou^bK) 

MMMAOB MaJieMHOBOPi KMCnOTbl (ManeMMMAOB), 
TaKMX KaK N-OKCMCyKL^MHMMMAHbl^ S(p\Ap 

4-(N-ManeMMMAOMeTMri)-L^MKnoreKcaH-1-Kap6oHO 

BOR KMCnOTbl. 

rMApoKCMJibHbie rpynnbi ranreHoe Moryr 
6biTb nepeseAeHbi b reMMcyKi^MHarbi, 6naroAapfl 

MeiWy B 3TM COeflMHeHMJR BBOAflTCfl 

KapeoKCMJibHbie rpynnbi, npMroflhbie Ann 
KOH-bK)raL4MM. B ajibTepHaTMBHOM cnynae 
6Mc|DyHKUMOHanbHbiPi peareHT ceSauMJiAUxnopMA 
MO>KeT 6biTb McnojibaoBaH A^ia npeBpaineHMSi 
cnMpra b KMcnbiR xnopMA, KOTopbiR aarew 
pearMpyei c 6eriKaMM. 

<t>eHonbi Moryr 6biTb aKTMBupoBaHbi 
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AHaSOTMpoeaHHOM n-aMMH06eH30MHOM kmcjiotom, 

BBOAflLueM KapGoKCMJibHyfo rpynny, m Moryr 
aareM pearMpoBarb c 6enKaMM nocpeACTBOM 
CMeiuaHHoC^ ahrMApnAHoR peaKi^MM. Caxapa 
MO>KHO aKTMBMpoBaib nyiew o6paaoBaHMfl 
n-HMTpocpeHMJirntoKoaMAa c nocneAyHDu^MM 
BoccTaHOBfieHMeM HMTporpynnbi ao 

awiMHorpynnbi m KOH"biorai4MeC^ b peaynbrare 
AnaaoTupoBaHnn. flpyrMe MeroAbi BKrHDHaror 
pacLi^enjieHMe BMi^MHOBbix rjiMKoneM caxapoB ao 
aniDAerMAOB b peaKUMM c nepMOAaroM c 
nocneAyfOLAMM npMcoeAMHeHMeM k aMMHaM 
nocpeflCTBOM BoccTaHOBHTenbHoro 
afiKMfiMpoBaHMfl eoprMApnAOM HaipMfi. B 
anbTepHaTMBHOM cnynae, 

rMApoKCMncoAep>KaLi^Me ranreHbi Moryr 6biTb 
KOH-bforMpoBaHbi noone mx nepeseAeHM^ b 
xnopKap6oHaTbi b peaKL4MM c cfJOcreHOM. 

B ranreHbi c ajibAerMAHbiMM m KerorpynnawM 
MO>KHo BBecTM Kap6oKCMJibHbie rpynnbi nepea 
o6pa30BaHMe o-Kap6oKCMMeTMnoKCMivioB. 
npoM3BOAHbie Kerorpynn Moryr eu^e 6biTb 
nonyneHbi c noMoiAbio n-rMApaaMH6eHaoPiHoPi 
KMcnoTbi c o6paaoBaHMeM Kap6oKCMribHbix 
rpynn. ranreHbi c anbAerMAHbiMM rpynnawiM 
Moryr 6biTb HenocpeACTBeHHO CKOH-brorMposaHbi 
c 6enKaMM nepea oCpaaosaHMe LlJMcf)c|DOBbix 

OCHOBaHMM, KOTOpbie CTa^MJlMaMpyiOTCfl B 

peaKL^MM c BoccTaHaBJiMBafOLUMMM arenraMM, 
TaKHMH KaK OoprwAPHA HajpM?!. 

B KanecTBe xpoMaiorpactDMHecKoCi cpeAbi 
npeAnoHTHTenbhO wcnonbsoBaTb 
HMTpoi^ennfonoay, c KOTopoM ananor anariMTa 
CB^isbiBaeTc^i HeKOBaneHTHO aa cmgt 

rMAP0CjD06HblX BSaMMOAeMCTBMM. MOXBT 6blTb 

McnojibaoBaHa m Apyran xpoMaTorpac|3MHecKan 
cpeAa c KOBaneHTHO CBJiaaHHbiM ananoroM 
anajiMTa. 

□epBbiM npoTMBo6jioK AonojiHMTenbHO 
coAep>KMT nepBbiM npoBOAHMK b Aei^OTByiOLAeM 

KOHTaKTB C nepBblM KOHL4OM 

xpoMarorpactDMHecKOM cpeAbi m BTopoM 

npOBOAHMK - B ASC^CTByiOlAeM KOHTaKTe CO 

BTopbiM ee KOHI4OM. 

BTopoM npoTMBo6noK BKDfOMaeT nepsbiM 
annjiMKarop, coAep>KamMi?i nepBoro 

cnei^MctDMHecKM CBflabiBatoLAerocn napiHepa 
anajiMTa b c|DopMe, cnocoSHOM k 
nepepacTBopeHUfo nyTeivi AoGaBiieHMfi b nepBbm 
annjiMKaiop nepBOM boahom cjDaabi. Efo MO>KeT 
^Bn9iThG9\ caM o6pa3eL4, OAHaKO 
npeMMymecTBeHHO 3to KOM5MHai4M?i o6paai4a m 
nepBOM BoccTaHaBJiMBaraLAePi >kmakoctm, npwneM 
CHaMana AoGaBJiJieTCfl nepBafl 
BoccTaHaBnuBaraiAafl JKHAKOCTb. 

TpeTMM npoTMBo6noK BKnioMaer BTopoM 
annjiMKarop, coAepxainMM BToporo 

cneL\Mcf)M"^ecKM CBnabisaioLi^erocn naprnepa 
anajiMTa b cjDopMe, cnoco6HOM k 
nepepacTBopeHMK) aa cner Ao6aBJieHMfl b 
annjiMKarop BiopoPi BOCfOTaHaBriMBaHDLi^ei^ 
)KMAKOCTM. BropoP^ oneL4Mct)MHecKM 

CB^abiBaioLAMt^csq naprnep noMenen 
AereKTMpyeMoPi werKot^, npeAnoHTMie/ibHO 
TaKoi^, KOTopyio mo>kho ASTeKTMpOBaib 
BMayanbHO, KaK HanpMwiep onMcannafl Bbiiue 
KonnoMAHafl aonorafl iweTKa. TpeTMP^ 
npoTMBo6jioK KpoMe 3Toro BKHfOMaer a6cop6ep, 
OTAeneHHbii^ ot BToporo annjiMKaropa, 
HaxoA^iiAerocfl na 3tom npoTMBoSnoKe. 

riepBbiCi M BTOpOM cneL4Mct)MHecKM 
CB^i3biBaioLAMec5i napTHepbi o6bNHO 
npeACTaBn5iioT co6oC^ aHTMiena k ananMiy. Ohm 
Moryr 6biTb OAnnaKOBbiMM, ho 3to He 
o6naaTenbHO. BiwecTO MHiaKTHbix 6MBajieHTHbix 
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anrmen Moryr 6biTb ncnojibsoBaHbi v\x 
MOHOBaneHTHbie ctsparivieHTbi, raKwe kbk Fab mjim 
Fab'. 3to MO>KeT 6biTb npeflnoHTHTeribHbiM b 
HeKOTopbix cnynafix BBUfly Toro, hto npn 
npoBeAeHMM raKMX KOHKypeHTHbix aHajiMSOB He 
Tpe6yeTcn, HToGbi MoneKyjia aHTureria 
pearnpoBana 6onee ^ew c oflHUM 
cooTseTCTBytou^MM aHannTOM. 

B npoi^ecce ncnojibaoBaHun, nepsbiM 
cnei4M4)MHecKki CBflSbiBaHDU^MMCjR napTHep, 
HaxoAflLUHMCfi B nepBOM annnHKarope, 
nepepacTBopaeTCfl npenMyiAecTBeHHO nyreM 
floGaBJieHMfl caMoro o6pa3M,a mjim, b 
anbiepHaTMBHOM BapnaHTe, nyreM Ao6aBneHMfi 
nepsoM BocxjiaHaBJiMBaioLnePi xhakocth, 
npeALuecTByioLL^ero AoSaBneHnio o6pa3i^a. 

BTOpOM Cnei4MCt)MMeCKM CBflSblBatOLl^MClCfl 

napTHep, HaxoAflinnMCfl bo BTopoM 
annnHKarope, raiOKe nepeBOAMTCfl b 
pacTBopeHHoe cocTonHne sa cner Ao6aBneHMfl 
BTopoCi BoccTaHaBnMBafoiMeCi xmakocth. 
06bNH0 nepBafl m BTopayi BoccTaHaBJinBatoLi^Me 
>KMAKOCTH npeACTaBn?iK)T co6oC^ OAHy v\ Ty>Ke 
>Ki/iAKocTb. npeMMyLi^ecTBeHHO OHa 

npeACTaBJiJieT co6oPi 6yc()epHbiM pacTBop, 
KOTopbiM MO>KeT coAepxaTb AonojiHi/iTenbHbie 
KOMnoHeHTbi, raKMe ksk xejiaTMpytoLi^Me areHTbi, 
AerepreHTbi, aHTMMMKpo6Hbie coeAHHeHMfi m 
KOHcepBaHTbi. rioAXOA^ii-Uyfo 

BOCCTaHaBnMBafOLiJ,yHD XMAKOCIb MO>KHO 

npMroTOBMTb CMeujeHMeM paBHbix oStdSmob 0,1 
M ctDOCclDaTHoro 6yc|DepHoro paciBopa, pH 7,2, 
coAep>KaLL^ero 0,8% tbi/1H-20, h 2,5 mM HEPES 
SycjDepa, pH 7,5, coAepxainero 0,005% ipnTOH 
X-100, 0,003% 3ATA TeTpaHarpHeByfo cojib n 
0,05% a3MAa HarpMfl. flpeAnoHTHTeribHO, MTo6bi 
o6i3eM BoccTaHaenHBafOLneM >kmakoctm, 
BHOGMMoPi B nepBbiM M BTopoM annjiMKaTopbi, 
cocTaBJiflBT OT 5 AO 200 MKJi, Gonee 
npsAnoHTi/iTenbHO - or 10 ^o 100 mkji h b 
HannyHLueM sapMaHre - 20 mkji. OQ-beM 
pacTBopa o6pa3i4a ivio>KeT cocTasnfiTb or 5 ao 
40 MKJI, npuneM o6-beM npmviepHO b 30 MKn 
ABn^ieTcw HaM6onee npeflnoHTHTenbHbiM. 

riocjie HaHeceHnyi oepaai^a Ha nepBbiM 
annjiHKaTop ycTpoPicTBQ HHKyGMpyhor ati^i 
o6ecneHeHi/ifl nepepacTBopeHHfl cnei^nctDi/iMecKi/i 
CBfl3biBaK3Lnerocfl naprnepa m npoxoKAeHna 
peaKi^MM Me>KAy nepBbiM cnei^ncjDMHecKM 
CBn3biBaK3LAMMCfl napTHepoM M aHailMTOM. 
ripeAnoHTHTenbHbiM nepnoA MHKy6aL^MH 
cocTaBfifieT npM6nM3HTejibHO or 5 ao 30 MUHyr, 
Han6onee npeAnoHTmejibHbiM - npMMepHO 15 
MMHyr. l/lHKyGai^MJi oGbNHO npoBOAHTCfl npn 
KOMHaTHoC^ TeMneparype, ho mokbt 
ocyu^ecTBriflTbCfl m npn 6onee hmskmx mjim 6ojiee 
BbicoKMX TeMneparypax. noBbiLueHne 
TeMneparypbi HHKyGai^MM mojkbt ycKopnTb 
peaKUMio; HHKyCauMn npH noHM>KeHHbix 
TeMneparypax MOKei 6biTb >KejiaTenbHa aha 
npeAOTBpaLi^eHMfl OKMcneHn^i nnn Apyroro 
noBpe>KfleHMn HyBCTBMTejibHbix o6pa3i40B. 

rio OKOHHaHMM MHKy6ai4MM nepBbii^ m BTopoR 
npoTMBo6noKM ycTanaBriMBaioTCfl Apyr npoTMB 
Apyra, b pesyjibTare Merc o6pa3ei4 m 
nepepacTBopeHHbiC^ nepBbiC^ cnei^nclDM'-iecKM 
CB5R3biBaK3Li^iiP^C5i napTHep anankira HanocfiTCfl 
Ha nepBbm npoBOAHMK m aareM Ha nepBbm KOHeL4 
xpoMaTorpact)i/iHecKoC^ cpeAbi. nocne aroro 
oGpasL^y m nepepaciBopeHHOMy cnei4Mc()MHecKM 
CBflSbiBaHDiueMycfl napinepy nosBOJinioT npoCiTM 
no MeHbLuet^ Mepe HacTb xpoMaTorpacfju^ecKoH 
cpeAbi M MMHOsaTb ananuT mjim era 
MMMyHonornHecKnK ananor, 
MMMoenjiMSOBaHHbiCi B OTAejibHOM 66 o6nacTH. 
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06biHHQ AHfl aroro Tpe6yeTC5R npn6nM3MTenbHO 
OT 10 flo 20 ceKyHfl. 

B 3TOT MOMGHT HSpSblM M BTOpoC^ 

npOTMBoenoKM oTAenjiioT Apyr or Apyra, a 
nepBbiC^ M TpeTHM - ycTaHasnnBatoT APyr 
HanpoTUB Apyra Ann npHBeAenun aScopGepa b 
KOHTaKT c nepBbiM npoBOAHUKOM, a BToporo 
annnnKaropa - b KOHiaKT co BTopbiM 
npoBOAHMKOM. 3to sacTaBJifleT a6cop6ep 
orCMpaTb >KMAKOCTb c nepBoro KOHi^a 
xpoMaTorpactkiHecKOM cpeAbi, a BTopoM 
annnnKaTop - npHKnaAbisaib, ko BTopoiwy ee 
KOHL^y >KMAKOCTb, coAep>Kaii^yto 

nepepacTBopeHHoro MeHeHoro cneuM0MHecKM 
CBflSbisaiOLneroca naprnepa. FlpeAnoMTMrenbHO, 
4To6bi BTopoM npoTMBo6noK 6bin HanoKeH na 
nepBbiC^ M TpeTMM npoTMBo6noKM, o6ecne4MBafl 
BbiAaBJiMBaHMe AOCTaro'^Horo KonnMecTBa 
>KMAKOCTM M3 BToporo annjiHKaTopa M 
a6cop6i4MK) >KMAKOCTM a6cop6epoM, c reM HTo6bi 
o6paii^eHne noTOKa 6bmo 3ctDcf)eKTMBHbiM. 
flaBJieHi/ie, OKasbiBaeMoe na 

xpoMaTorpacfiMHecKyK) cpeAy b peayjibTare 
HanoxeHMfl BToporo 6noKa ycuriMBaeT 
o6paLAeHiie noTOKa. 

riocne 3Toro MeneHOMy nepepacTBopeHHOMy 
cneL^McjDHHecKM cB?i3biBaK)LneMycfi napiHepy 
no3BonfiK3T npoMTn no MeHbLueM Mepe nacTb 
xpoMaTorpacjDMHecKOM cpeAbi, nepeKpbiBahDLAyfo 
ry ee nacTb, KOTopyio nepeA stum npeoAonejiM 
o6pa3ei4 n nepBbiM cneL4Mcj3MHecKM 
CBn3biBafOLHMMCfl napTHep m KOTopaa BKntonaer 
OTAenbHyio o6nacTb, coAep>KaLnyfo 

i/iMMo6nnM30BaHHbiCi anariHT hjim ero 
MMMyHonorHMecKUM ahanor. Ecru ananuT 
npi/icyrcTByeT b o6pa3i4e, MeMenbiM 
cnei^i/ictJi^^scKM CBa3biBaK)LHHMCfi napiHep 
CBfl3biBaeTCfl B 3TOM OTAejibHOM o6nacTH \a 
AereKTMpyeTCfl. B cnynae McnojibsoBaHi/ifl 
BM3yanbHO o6Hapy>KMBaeMOM MeiKM, e 
oTAenbHOM o6nacTM noflBJineTcn BHAHMan 

riHHMfl. 

AHaJIMS MO>KeT npOBOAHTC?! KaK 

KaMecTBGHMbiM aHanns, i.e. ecTb/nei ananns. B 
3TOM cny-iae nepBbm cnei^HcjDMMecKM 
CBflSbiBafOLL^MMcn napTHep npi/icyrcTByeT b TaKOM 
KOHi^eHTpai^MM, npn KoropoM CBflSbiBaeTca 

CjDaKTMHeCKH BeCb l/lMM06MnH30BaHHblM B 

AHCKpeTHOM o6jiacTH ahajiMT hjim ero 
MMMyHOJiorHHecKHM anajior. CaCiTbi CBasbiBaHHfi 
nepBoro cneL4McjDHHecKM CBfi3biBaK)Li^eroc5^ 
napTHepa b A^^CKpeTHO^^ o6nacTH OKa3biBahOTcn 

nOJIHOCTbHD Sa^JlOKMpOBaHHblMH 

AajibHeCiLuero CBflSbiBaHi/in. Ecjim b o6pa3i4e 
npHcyrcTByer ananHT, oh CBflabiaaeTCfl c 

nepBbIM CneL4MC|DH4eCKM CBfl3blBaK)L4MMCfl 

napTHepoM, npenflTCTByn AanbHewiijeMy 

CBfl3blBaHM[0 nOCJieAHerO C MMM06MJ1M30BaHHblM 

B AUCKpeTHOM o6jiacTM xpoMaTorpacjDMHecKofi 
CpeAbi anajiMTOM hjim ero UMiwiyHonorHHecKUM 
anajioroM. B peayjibTare aroro, BTopoM, 
MeneHbiPi cneukic()MHecKbi CB^iabiBaiOLAkiPicn 
napTHep HMeer B03M0>KH0CTb CBnaaTbcn b 

AMCKpeTHOPi 06naCTM C MMM06nriM30BaHHblM 

ananMTOM urn ero MMMyHonornMecKMM 
aHanoroM, Aasan fleTeKTupyeMbm curhaji. 

B BapnaHTe KOJin^ecTBennoro aHanM3a 
MO>KHO Mcnojib30BaTb ABe MJiM Sojiee 
xpOMBTorpaclDHHecKMX cpeA b oahom 
ycTpoMCTBe, no MeHbUjew Mepe OAHa us KOTopbix 
npeflHasHaHaeTcn Ann KOHTpojibHoro CTaHAapTa, 
McnojibsyeMoro b KanecTBe cpaBHeHMn. 

YcTpot^CTBO, npMFOAHoe Ann npoBeAeHMn 
raKoro sapMaHTa KOHKypeHTHoro aHanM3a 
M3o6pa>KeHo na c|DMr. 23. B ycTpoi^cTBe Ann 
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xpoMaTorpacjoMHecKoro aHannaa 740 HMeHDTcn 
nepBbiM npoTMBo6noK 742, BTopoM npoTMBo6noK 
744 M TpeiMi^ npoTMBoSnoK 746. BropoCi 
npoTMBo6noK 744 c noMOLi^bw nepeoM nernn 748 
LuapHnpHO npuKpenneH k oflHoC^ na CTopoH 
nepBoro npoTHBoCnoKa 742. TpernCi 
npoTMBo6noK 746 c noMOU^bio BTopoM nernn 750 
LuapHnpHO npMKpenneH k flpyroC^ cropoHe 
nepBoro npoTMBoGnoKa 742. flepBbiM 
npoTHBo6noK 742 BKriKDHaer 

xpoMaTorpact)MHecKyio cpefly 752, MMefOLuyro 
nepBbiPi KOHei^ 754 m BTOpoC^ KOHei^ 756, nepsbiPi 
npoBOAHMK 758 B AeC^CTByhDL^eM KOHiaKTe c 
nepBbiM K0HL40M 754 xpoMaTorpacjDMHecKOi^ 
cpeAbi 752 M BTopoi?i npoBOAHHK 760 b 
AeMCTBytou^eM KOHiaKTe co BTopbiM KOH140M 756 
xpoMaTorpac|3n»^ecKoi)^ cpeAbi 752. 

XpoMarorpactDMHecKafl cpeAa 752 raioKe 
coAep>KHT AUCKpeTHyio oGjiacTb 762 
MMMo6MnM30BaHHoro Ha HBM aHanma mjih era 
MMMyHonorMHecKoro aHanora, KaK o6cy>KAajiocb 
BbiLue, KOTopan noKasbiBaej pesynbTar aHannaa. 

Bo BTopoM npoTHBo6noKe 744 HMeeicfl 
nepBbiC^ annrnKarop 764, coAep>KaLL\nM nepBoro 
cnei4i/i0MMecKM cB^iabiBaioLnerocfl napTHepa 
aHanura b 0opMe, cnocx36HOM k 
nepepacTBopeHUfo, Ha KOTopbiC^ o6bNHO 
HaHOCMTCjq o^paseu,. 

B TpeTbeM npoTMBoGjiOKe 745 HMeercFi 
BTopoM annjiMKaiop 766, coAep>KaLHMM BToporo 
cnei4Mc)DMHecKM CB5i3biBaK)Lneroc5i naprnepa 
ahaiinTa. MeneHHoro AereKTupyeMOM MeTKOM n 
npucyrcTByioLL^ero b cf:opivie, cnoco6HoCi k 
nepepacTBopeHMK) b pesynbTaje Ao6aBJieHMfi bo 
BTopoM annnnKarop 755 BTopoM boahoCi c|Da3bi. 
TperuM npoTHBo6noK 746 coAep>KHT a6Gop6ep 
768, OTAeneHHbiM or BToporo annnnKaTopa 766. 
B TpeTbeM npoTMBo6jioKe 746 TaioKe MMeeTca 
OTBepcTue 770 An5i HaSnfOABHUfl no MeHbLueM 
Mepe 3a nacTbfo xpoMaTorpacjDHHecKoi^i cpeAbi 
752, BKTiKDHaNDLueM AUCKpeTHyHD oSriacTb 762. B 
anbTepHaTMBHOM BapnaHTe, OTBepcTue 772 
MO>KeT 6biTb pacnonoKeHO caaAH A^iCKpsTHoCi 
o6jiacTM 762 xpoMaTorpacjDHMecKOM cpeAbi 752 
Ha nepBOM npoTHBoGnoKe 742 atiji Ha6nfOAeHM^i 
c aaAHeM CTopoHbi ycTpoPiCTBa 740, 
HaxoA5ii-i4sroc?i b saKpbiTOM cocTonHnn. B cocTaB 
BToporo M TpeTbero npoTMBo6jiOKOB 744 n 746 
BXOAfiT ci^enKM 769 m 773, ycTpoMCTBO 740 
BKnKDHaeT npoKnaAKy 774 Anfl yAep>»<aHMn 
BhyTpw Hero peareHTOB. 

KorAa nepBbiM npoTMBo6noK 742 n BTopoM 
npoTHBo6noK 744 ycTaHOBJieHbi APyr nanpoTUB 
Apyra, nepBbiM annnnKaTop 764 npuxoAur b 

AeClCTByroil^MC^ KOHTaKT C nepSblM npOBOAHMKOM 

758, npn 3TOM coAep>KMMoe nepBoro 
annriMKaTopa 764 npuKnaAbisaeTCfl k nepsoMy 
npoBOAHMKy 758 m aaTewi k nepBOMy KOHi^y 754 
xpoMaTorpact)MHecKOM cpeAbi 752. B cnyMae, 
KorAa ipeiMM m nepBbiCi npoTMBoGnoKH 746 m 
742 ycTaHOBJiehbi Apyr npori/iB Apyra, a6cop6ep 
768 npuxoAMT b Aei^crsyioiAMC^ KOHiaKi c 
nepsbiM npoBOAHMKOM 758, coceACiByiOLUMM c 
nepsbiM KOHL^OM 754 xpoMaTorpa0MHecKoPi 
cpeAbi 752, a BTopoi^ annnnKaiop 766 - b 

Aet^CTBytOU^nC^ KOHTaKT co BTOpbIM npOBOAHMKOM 

760, pacnono>KeHHbiM b6jim3m BToporo KOHi^a 
756 xpoMaTorpac|DM"^ecKOM cpeAbi 752, nsMeHflfl 
Ha npoTMBonojioKHoe HanpaBJienne noioKa 
>KMAKocTii Hspea xpoMaTorpacf)MHecKyfo cpsAy 
752. 

B. flByGrioMHoe ycrpoi^cTBO c 
ABynanpaBneHMbiM hotokom, HMetoL^ee KpbiinKy 

BTOpbIM BapMaHTOM KOHCTpyKL^MM 

xpoMaTorpacf)H'-iecKoro ycTpoCicTBa aha 
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npoBeAeHMfl KOHKypeHTHbix aHannsoB b 
COOTBeTCTBUM C HaCTOflLAMM n3o6peTeHneM 
flBJiflercfl AByGJ^o'^Hoe ycrpoMCTBo c ABywiJi 
HanpaBfieHM^iMH noroKa, MiviefOLnee KpbiLUKy. B 
3TOM BapnaHTe nccneAyeMbiM o6pa3ei4 He 
noABepraHDT npeABapnTenbHOM HHKyeai^mi 
coBMecTHO c aHTMTejioM, a HanocflT 
HenocpeACTBeHHO na npoBOAHHK, HaxoAflLAnt^cn 
B npflMOM KOHTaKTe c xpoMaTorpac|DMHecKOM 
cpeAOM. 

BTOpOM BapMaHT KOHCTpyKL^MM 

xpoMaTorpacf)MHecKoro ycipoPicTBa ahfi 
KOHKypeHTHoro MMMyHoaHajiMsa MOKer 
BKntoHaib nepBbiPi npoTMBo6noK 11 BiopoPi 
npoTMBo6riOK. Ha nepBowi npoTMBo6noKe 
HMeercfl xpoMaTorpacjDMMecKafl cpeAa, 

MMefOLAaiq nepBblL^ M BIOpoC^ KOHl4bl. 

XpoMaTorpacjDi/mecKafl cpeAa coAep>KMT 
MMMo6MriM30BaHHbix Ha Hew: (1) nepBoro 
cnem/icjDHHecKM CBnsbiBaroLAerocn napTHepa 
aHanma; n (2) BTopi/iMHoro cneL4kicj3MHecKM 
CB^isbiBaiOLAerocfl napTHepa, cnocoSHoro 
CB^isbiBaibCfl c sneMeHTOM cneuMc|DMHecKH 
CBflSbiBaiOLAePicfl napbi, nuiueHHbiM 
acf)0HHHOCTM K aHannTy. 3tm KOMnoHeHibi 
pacnonararorcfl na xpoMaTorpac|DHHecKOM cpeAe 
B OTAenbHbix AUCKpeTHbix m 

HenepeKpbiBafOLJj,nxcfl oSnacTsnx. BiopMHHbiM 
cnei4i/ict)HHecKM CBaabiBaraLUMMCJi napTHep 
noMemaeTC5i 6jiM>Ke k nepBOMy KOHi4y 
xpoMaTorpacjDMHecKOM cpeAbi, HeM nepBbiM 
cnei4MctiMHecKM CBasbiBaNDLHHMCs^ napTHep 
aHajiMTa. flriJi yBernHeHUfi sctDcpeKTMBHOCTH 
aHajiMaa npeAnoMTMTenbHO, MTo6bi paccroaHne 
Me>KAy nepBbiM cnei4ncjDHMecKM CBfiabiBaKimnivicfl 
napTHepoM n BTopuMHbiM cnei^Mct^MHecKM 
CBfi3biBafOLU,HMCfl napTHepoM Ha 
xpoMaTorpacjDMHecKOM cpeAe cocTaBnnjio 
npmviepHO 0,25 AK^Mis/ia (6,35 mm). 

riepBblM Cnei^UCjOHHeCKM CBfl3blBaiOL4HMC51 

napTHepoM aHannTa, TaioKe KaK kisnararocb 
panee, o6bNHo fiBJi^ieTCfi aHTi/iTeno mjim 
c|3parMeHT aHTMrena k aHariMTy 

BTopuHHbiM cneL4n0n'^ecKM CB^iabiBahOLumwc^i 
napTHepoM o6biMHO ?iBnfieTC?i aHTHTeno, 
cnocoSHoe CBnabiBaTbCfi c Apyrmvi 
i/iMMyHorno6yriMHOM npM noMOLi^n 

BMAO-cneL4Hc|3MHecKHX AeTepMMHahT 
CBflabiBaeMoro MMMyHorjio6ynMHa, a He aa cneT 
cnei^i/icjDMHHOCTM KaK aHTHTena, ecnn ona 
HMeercsq. Hanpmviep, BTopuHHbiM cnei4Hc|3iiHecKH 

CB5R3blBafOLU,HMC?1 napTHepOM MO>KeT 6blTb 

aHTHTerio m3 OBUbi na IgG KponnKa, KOTopoe 
CBJR3biBaeT Bce MoneKyjibi MMMyHornoGynnHa G 
HeaasMCMMO or mx HMMyHonorM'-iecKoti 

Cnei^MClDMHHOCTM. 

nepBbm npoTMBo6noK, Kpowie SToro, 
BKTitoHaeT nepsbiM npoBOAHHK b AeMCTByrou^eM 
KOHTaKTe c nepBbiM kohuom 

xpoMaiorpacfiMHecKOM CpSAbl M BTOpOM 
npoBOAHMK B AewcTByroiAeM KOHraKre co BTopbiM 
KOHL40M xpoMaTorpact)MHecKoC^ cpeAbi. 
>KenaTenbHO, htoGn nepBbiR npoTHBo6jioK 6bm 
npoMapKupoBan orpaHUHHTenbHoC^ nnHnePi, 
yKa3biBaK)Li4eC^ to iwecTO, c KOToporo aojixho 
HaHMHaTbCfl oGpaLAeHMe noTOKa npn 
npoBeAehkiM AByHanpaBJieHHoro 
xpoMaTorpactJUHecKoro npoi^ecca. 

Biopoi^ npoTMBo6jiOK BKHfcnaeT: (1) 
annni/iKaiop, coAep>KaiAMM ananor aHaniiTa b 
(JiopMe, cnoco6HoCi k nepepacTBopenmo sa CHeT 
Ao6aBneHMfl b Hero BoccTaHaannBaKDiAeR 
)kmakoctm; h (2) oTAeneHHbiC^ ot annnnKaTopa 
a6cop6ep. 

Anajior aHannTa npeACTaanneT co6om 
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aHajiMT, KOBaneHTHO CBnsaHHbin c aneMSHTOM 
cnei4Mc|3MHecKki CB^sbiBaioLueMCSR napbi, 

CnOC06HblM K CBflSblBaHMND C BTOpUHHblM 

cneL^MCpMHecKM CBfl3biBaKDi4MMCfl napTHepoM. 
3tot aneMeHT cnei^i/iclDHHecKM CBJiabiBaioLneC^cfl 
napbi, BXOAflii^nCi b cocTaB aHanora aHanura, 
MeiMTCfl fleTeKTupyeMoC^ MSTKoi^. 
npeflno^TMTejibHoC^ AereKTMpyeMoC^ MeiKoR 
flBJifleTCfl BMsyanbHO flereKTMpyeiviafl weiKa. 
HaM6ojiee npeflnoHTHTenbHbiM flBJineTCfl 
Mcnojib30BaHne BnayaribHO flereKTupyeMoCi 
MeiKH B BMAe aojifl Meranria, laKoPi KaK aojib 
sonoTa, cepe6pa mjim msam. 

HanpuMep, KorAa BTopMHHbiM cnei4HCt)MHecKM 

CBflSblBaHDU^MMCjq napTHepOM ^BJIFieTCfl 

aHTMTeno m3 OBi^bi npoTMB KpojiMMbero IgG, 
sneMSHTOM cnei4Mc|DM4ecKM CB5i3biBaioL4eC^cfl 
napbi, CKOH-btornpoBaHHbiM c aHannTOM, 6yAeT 
oGbNHbiM IgG KpojiMKa 6e3 HMMyHonorMHecKOM 

aKTMBHOCTM K aHajiMTy. 

□puMepoM aHanora aHajima, noAxoA^^muM 
Anfl GToro BapwaHTa aHannaa b cnynae, KorAa 
aHajiHTOM 9\Bn9\eTC9\ neHnuMnjiHH, MO>KeT 
cny>KMTb 7- aMUHOL^ecjDejiocnopaHOBaFi KMcnora, 

KOBaneHTHO CBf13aHHaf1 C KpOJIMMbMM IgG, 

MeneHNbiM KonronAHbiM 3onoTOM. 

YcTaHOBKa nepeoro m eroporo 
npoTHBoSnoKOB Apyr npoTue Apyra noMemaeT 

BTOpOM npOBOAHMK B AS^ICTByHDLAMM KOHTaKT C 

annjiMKaiopoM, b pesyjibTaie nero coAep>KMMoe 
annjiMKaiopa npuKnaAbiBaeicji ko BTopoMy 
npoBOAHMKy m npoxoAUT no MeHbLueM Mepe 
Mepea nacTb xpoMarorpactDMHecKOM cpeAbi. 
KpoMe GToro, a6cop6ep npuxoAUT b 
fleCicTByjoLi^MPi KOHTaKT c nepsbiM hpoboahmkom 
Ana OT6opa >kmakoctm c nepBoro KOHi^a 
xpoMaTorpacjDHMecKOM cpeAbi m nsMeHeHMfl b 
HGM HanpaBJieHMjq noTOKa Ha npoTMBonono>KHoe. 

Bo BpeMfl cjDaabi noTOKa b nepBOM 
HanpaBJieHUM aHanm, ecni/i oh mvieeTCfl b 
o6pa3i4e (noanTMBHbiM oSpaaei^), 

6ecnpen?iTCTBeHHO npoxoAUT Ty o6nacTb 
xpoMaTorpac(3HHecKOM cpeAbi, rp,e 

MMM06HJ1H30BaH BTOpHMHblM Cnei^MCtDMMeCKH 

CBjqsbiBaKDLAMMca napTHep, n CBfi3biBaeTC5q 3aTeM 
B oGnacTM MMMoSMJiMaai^nM nepBoro 
cnei4Mct3MHecKM CBflSbiBaioLneroca naprnepa 
aHanma. fljiiR noanTMBHoro o^pasi^a bo Bpeivifi 
BTOpOM c|Da3bi noTOKa, cjDasbi c o6paTHbiM 
HanpasneHneM, CBflSbiBaHne MeneHoro ananora 
anaiiMTa c nepsbiM cneL^MC|DMHecKM 
CB5q3biBaHDLLj,MMC5i napTHGpoM saSnoKupoBaHO, M 
BcneACTBue 3Toro oh CB?i3biBaeTCiq co 

BTOpUHHblM Cnei^UCflMHeCKH CBfl3blBatOIHMMCiR 

napTHepoM. Ecnn b oSpasi^e ananuT 
OTcyTCTsyeT, to ero cBfl3biBaHMfl c nepsbiM 
cnei4i/ic|DMMecKM ceaabiBaraii^MMCJi napTHepoM bo 
Bpewifl nepBoCi cf)a3bi noTOKa He npoMcxoAUT; 
anajior >Ke anannTa npn npoTMBonojio>KHOM 
HanpaBJieHMLi noroKa CB^abiBaeTC^ c nepBbiM 
cneLiMct)MHecKki CBflSbiBaioLAHMCfl napTHepoM, He 
AOCTura^i npn gtom aoHbi MMMo6MnM3aL4MM 
BTopuHHoro cnei^MctDMHecKM CBfl3biBaioLAerocfl 
napTHepa m ne Bbi3biBaji o6pa30BaHi/ifi CMrnana 

B 3T0f^ 30He. 

□peAno'^TMTejibHbiM flBJifleTcn 
AonojiHMTenbHoe HannHMe b ycTpoi^cTBe 
KpbiujKH, LuapHnpHO npuKpenjieHHOM k nepaowy 
npoTHBo6noKy laK, hto ohb mokst HaKpbiBaTb 
nepsbiM M BTopoM npoTHBo6jiOKM, HaxoAflLAnecfl 
B paSoneM cocroflHun. B KpbiiuKe MO>KeT 6biTb 
npoAenano OTsepcTue, nosBonnioLAee 
Ha6niOAaTb no MeHbLueC^ wiepe 3a nacTbio 
xpoMaTorpacjanHecKoC^ cpeAbi nepsoro i/i BToporo 
npoTiiBo6noKa b mombht pa6oTbi ycTpoMCTsa. B 
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anbTepnaTMBHOM sapnaHTe OTBepcTMe 
pacnojiaraerc?! nosaAn xpoMaTorpacfrMHecKOM 
cpeAbi M Ha6nKDAeHMe npon3BOAMTCfl co 
CTopoHbi aaflHeCi nacTH aaKpbiToro ycrpoMCTBa. 

flaHHoe ycTpoMCTBO MO>KeT TaioKe coAep>KaTb 
Ase MJiM 6onee xpoMaTorpacjDHHecKnx cpeA b 
OAHOM Kopnyce, ki3 KOTopbix no MeHbLueC^ wepe 
OAHa npeAHa3HaMeHa Ann KOHTpojibHoro 
CTaHAapTa, Heo6xoAHMoro Ann cpaBHeHun m 
no3BOJiflioL4ero npoBOAHTb 
nonyKOJiMHecTBeHHyfo mjim KOJiMHecTBeHHyio 
OL^eHKy K0HL4eHTpaL4MM npucyrcTByioLAero b 
o6pa3L4e aHanura. 

B APyroC^ sepcMM AaHHoro ycrpoC^CTBa 

BTOpMHHbIM Cnei^MCjDMMeCKbl CBJ^3blBafO[Al^C^Cn 

napTHep MO>KeT 6biTb HMMoennnsoBaH b 30He 
o6Hapy>KeHHfl b bmab MHO>KecTBa nonoc, mto 
npMBOAMT K TMTpoBaHMio MeMeHOFO aHajiora 
anannTa, cnoco6Horo c hum cB^iabiBaTbcn. 

KOJlMHeCTBO BTopuHHoro Cnei4MCtDMHeCKM 

CB5i3biBaioLAerocfl naprnepa b Ka>KAoPi nonoce 
paccHMTbiBaeTCfl laKMM o^pasoivi, HTo6bi hmcdo 
30H, B KOTopbix CBflsajicfl aHafiof aHajiMia 
cooTBercTBOBano ero KonnHecTBy m, 
cneAOBaieribHo, KOHL;eHTpai4MM anannTa b 
nposepneMOM o^paai^e. 3to no3BonneT 
nponsBecTM nonyKonnMecTeeHHyKD oi^eHKy 
KOHL^eHTpamuM aHanma. 06bNH0 b 3tom 
BapnaHTe ycipoMCTsa nonoca BTopi/iHHoro 
cnei4McjDMHecKM cBflSbiBafounerocn naprnepa, 
6nM>KaMLijan na xpoMarorpactDMHecKOM cpeAe k 
30He nepBoro cneunclDMHecKM CBflSbiBaioLnerocsi 
naprnepa anannTa, mweer HanMeHbLuyio 
KOHLieHrpai^MK: BTopMMHoro cneLincfii/iHecKM 
CBnabiBafOLnerocn naprnepa, a Ka>KAa5q 
nocjieAyK)LJj,aa nonoca - 6onbLuyfo no 
cpaBHeHnto c nepeow. 

EcjiM KOHmeHipauMfl ananMra Sbina 
AocraroHHO BbicoKOM atij^ roro, HTo6bi nocne 
HacbiLneHM^i nepBOM nonocbi BTOpMHHoro 
cnei4Mc|DMHecKM CBflSbiBaioLAerocfl naprnepa 
MeneHbiM ananoroivi ananura nocneAnero b 
necBflsaHHOM cocTOfinMM ocranocb eLU,e 
AocraroMHoe KonnHecrso, 3tot CBo6oAHbiM 
Me^enbiM ananor ananura SyAer CB^i3biBaTbC5R 
BO BTopoM nonoce xpoMaTorpacjDHHecKOM cpeAbi. 
TaKUM o6pa30M, b aone o6Hapy>KeHMfl 
xpoiviarorpac|DMHecKOM cpeAbi 6yAyT BHAHbi abb 
nonocbi. fiopflAOK Koni^enTpai^MM ananura 6yAer 
noaroMy coorBercrBOBarb no^iBnennfo oahom, 
AByx i/inn rpex nonoc b sone o6Hapy>KeHHfi. 

0>KMAaeMbiM nop5qAOK KOHi4enrpai4MPi 
M3Mep5ReMoro ananura onpeAenfier 
KOHL^eHTpai^MM, oGycnaBnuBaioiAne noABnenne 
OAHoC^ MJIM 6ojiee JiMHMi;^ b sone o6Hapy>KeHMn. 
HanpMMep, b cnynae KOTMHMHa - MeTa6onMTa 
HMKOTMHa, KOHL^eHTpai^Mfl ero B o6LAeM BOAe 
opraHMSMa, cocraBJinioLnafl 10 ppb MO>Ker 
yKasbiBaTb na snaHMrejibHoe naccMBHoe 
BAbixaHMe CMrapeTHoro AbiMa, 500 ppb MO>KeT 
yKasbiBaTb na aKTMBHoro KypMJibiAMKa, a 10000 
ppb - Ha oneHb CMJibHoro KypMJibiAMKa. 
YcTpoC^CTBO Ann anannsa b stom cny^ae MO>KeT 
6biTb opraHMSosano raKMM oepaaoM, hto OAHa 
riMHMfi 6yAeT nosBJiflTbCfl b cnynae 10 ppb 
KOTMHMHa, ABe nMHMM - npM 500 ppb M rpM 
jiMHMM - npn 10000 ppb. 

B npoi4ecce npMMeneHMfl ycrpoMCTBa 
BoccTaHaBfiMBaHDU^afl >KMAKOCTb KBK M paHse 
HaHOCMTCfl Ha annjiMKarop Ann 
nepepacTBopeHMfl ananora ananwra. flocne 
SToro o6pa3ei4 npMKnaAbiBaercsi k nepsoiwy 
npoBOAHMKy m eiviy no3BonfliOT nepeMecTMTbcn 
AO orpaHMHurenbHoK nMHMM. 06bNH0 npoL4ecc 
xpoMaTorpacjDMM b nepsoM nanpasneHMM 
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saHMMaeT ot 5 flo 25 ceicyHfl, HaMGonee tmhuhho 
- 10 CBKyHfl. riocne aroro BTopoM npoTHBoSrioK 
HaicnaflbiBafOT Ha nepabiC^, tbk HTo6bi ohm 
pacnonarajiMCb Apyr nporuB flpyra. riepBbiC^ i/i 

BTOpoC^ npOTMB06jlOKH HaKpblBaHDT KpblLUKOR. 

nocne HHKySai^MH npoflonxkirejibHOCTbto ot 30 
ceKyHA flo 10 MMHyr (oebNHO npuMepHO 2 

MMHyTbl) B 30He BTOpMMHOrO Cnei4HC|DMHeCKH 

CBfl3biBaHDinerocfl napiHepa, b cjiynae 
npMcyTCTBMfl B o6pa3L\e anariMTa, mo>kho 
Ha6jiK3flaTb OKpaiueHHyio jimhmkd. HaM6ojiee 
>KejiaTenbHbie An^i aHannsa oS-beiwibi pacTBopoB 
oGpasL^a m BoccTaHaBJiMBaHDU^eR >ki/iakoctm 
6binM onMcaHbi panee An$i nepBoro Bapkianra 
KOHcrpyKL^MM ycTpoCicTBa fxnsi KOHKypeHTHoro 
MMMyHoaHannaa. 

YcTpoi^cTBO, npuroflHoe Ana aroro Bapnanra 
KOHKypeHTHoro MMMyHoaHannsa M3o6pa>KeHO na 
c|3Mr. 24. B xpowarorpaclDMHecKOM ycrpoMCTBe 
780 MMeroTcn nepBbiM npoTMBo6jioK 782, BTopoM 
npoTi/iBo6noK 784 m KpbiujKa 785. BropoM 
npoTi/iBo6noK 784 mapHnpHO npuKpenjien c 
noMOiubJO nepBoC^ neiJin 788 k oflHoCi m cTopoH 
nepBoro npoTi/iBoGnoKa 782. Ko BTopoM cTopone 
nepBoro npoTMBo6noKa 782 c noMOL4bK) BTopoR 
nernn 790 luapHnpHo npuKpennena KpbiiuKa 
786. riepBbm npoTMBo6jiOK 732 coAep>K:MT 
xpoMaTorpacfjuHecKyfo cpefly 792, mviefOLU^yra 
nepebiM Koneu 794 n BTopoM KOHeu, 796. B 
xpoMaTorpacjDHHecKOM cpefle 792 HMeeicfl 
o6jiacTb MiviMo6MnM30BaHHoro Ha neM nepBoro 
cnei4McjDi/iHecKM CB^iabiBafOLneroc^i naprnepa 
aHannTa 798 n He nepeKpbiBafOLU,a?icjR c neCi 
o6nacTb, a KOTopoM mviivio6MJiM30BaH BTopuHHbm 
cnei4McjDMHecKM CB^^abiBafOL^HMCfi napiHep 800. 
riepsbiM npoTHBo6noK 782 Kpoiwe 3Toro 
BKHfOHaer nepebm npoBOAHHK 802 b 
fleMCTByjoLuieM KOHiaKTe c nepBbiM KOH140M 794 
xpoMaTorpacjDiiHecKOM cpeflbi 792 m BTopoti 
npoBOflHUK 804 B flewcTByfOLneM KOHiaKTe co 
BTopbiM KOH140M 796 xpoMarorpaclDMHecKOM 
cpeAbi 792. Ha nepBOM npoTHBo6jioKe 782 
TaioKe MMeeTCjR orpaHUHHTenbHaiR nnHUfi 806, 
yKaabiBafomas^ na tot momght, c Koioporo 
nepBbiM 782 m BTopoM 784 npoTMBo6noKM 
Aori>KHbi 6biTb ycTaHOBJiehbi Apyr npoiMB Apyra 
c LJ,enbKD M3MeHeHMn HanpaBneHMfl noTOKa 
>KMAKOCTM BO BpsMfl npoBeAeHMfl aHajinaa na 
npoTMBonojio>KHoe. 

BTOpOM npOTMB06jlOK 784 BKHJOHaeT 

annjiMKaTop 808, coAepxaLUMLi anajior anannTa 
B cjDopMe, cnocoSHOM K nepepacTBopehUho aa 
CHeT AoGaBneHM^i BoccTaHaBriMBafOLu,ePi 

>KMAKOCTM. BTopoCi npOTHBOGjlOK 784 TaiOKG 

BKniOMaer a6cop6ep 810, OTAerieHHbiM ot 
annnnKaTopa 808, n OTBepcTue 814. KorAa 
nepsbiM 782 n BTopoM 784 npoTMBo6noKM 
ycTaHOBJieHbi Apyr npoTMB Apyra, annjiMKarop 
808 HaxoAHTcn b p,e\ACTBy\o[n,eM KOHTaKTe co 
BTopbiM npoBOAHMKOM 804, a a6cop6ep 810 - b 
AeMCTBytou^eM KOHTaicre c nepBbiM npoBOAHUKOM 
802, HTO nosBonflGT MaweHHTb HanpaaneHne 
noTOKa >KMAKOCTM Ha npoTMBonono>KHoe. B 
KpbiiUKe 786 MMeeTCfl OTBepcTue 812, 
nosBonflioLnee Ha6riK)AaTb aa MacTbio 
xpoMaTorpac|DM4ecKoC^ cpeAbi 792. 

□peAnoMTHTejibHO, MTo6bi ^epea OTsepcTue 812 
MO>KHO 6bino npoM3BOAMTb Ha6jiK)AeHne 3a 

OenaCTblO MMMOeHJlMSaLiMM - BTOpMHHOrO 

cneLiMcf)MHecKM CBflSbiBaioiAerocfl napTHepa 800, 
a He nepBoro cneL4Mct)MHecKM CBflSbiBatoiAerocfl 
napTHepa anajiUTa 798. BTopoM npoTi/iBo6noK 
784 M KpbiLJJKa 786 TaiOKe coAep>KaT ci^enKM 811 
M 813 YcTpoMCTBO CHa6>KeHO OKpy>KafoineR ero 
no nepuMGTpy npoKnaAKoii 815. 
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B. Tpex6noHHoe ycTpoMCTBO c 
OAHOHanpaaneHHbiM hotokom, CHa6>KeHHoe 
a6cop6epoM 

CneAytoi^ee ycTpoC^CTSo, npuroAHoe 
ocyLAecTBneHM5i 3Toro sapnaHTa KOHKypeHTHoro 
MMMyHoaHanM3a, M3o6pa>KeHO na cpur. 25. B 

3TOM yCTpoC^CTBe MMSeTCfl TpSTklt^ 6jlOK, 

coAep>KaiAMC^ aGcop6ep hum 6noTTep, 
cny>Kai4MCi Ann yAaneHun >khakoctm c 
xpoMaTorpact)HHecKOM cpeAbi m o6omx 
npoBOAHMKOB. A6cop6ep pacnonaraeTCfl BAOJib 
anaHMTejibHoPi nacTH xpoMaTorpact)MHecKoC^ 
CpeAbi, KorAa HaxoAMTC^i c nePi b Asi'^csTByioiAeM 
KOHTaKTe. B cocTas ycTpoi?icTBa Ana 
xpowiaTorpacpkmecKoro aHannaa 820 bxoaat 
nepsbiM npoTMBo6jiOK 822, BTopoM npoTMBoGnoK 
824 n TpsTHt^ npoTMBo6noK 826. BTopoC^ 
npoTMBo6jiOK 824 luapHMpHO npuKpenneH c 
noMOL4bfo nepBOM neTnn 828 k oahom ki3 CTopoH 
nepBoro npoTMBo6noKa 822. TpeTuPi 
npoTHBo6jioK 825 c noMOLUbto BTopow neTJiM 830 
LuapHnpHo npuKpenjien k ApyroM cTopone 
nepBoro npoTMBo6jiOKa 822. flepBbiPi 
npoTMBoenoK 822 coAep>KMT 

xpoMaTorpacjDM'-iecKyio cpeAy 832, MMeioLi^yio 
nepsbiM KOHei4 834 m BTopoCi KOHei4 836. B 
xpoMaTorpacjDMMecKOM cpeAe mvieHDTCfl 
MMMoennnsoBaHNbie Ha mbm hb 
nepeKpbiBajoLnnecfl o6riacTM nepBoro 
cnei4McjDMHecKM cBflSbiBajoii^erocfl napTHepa 
anajiMTa 840 m BTopMHHoro cneL4McjDMHecKM 
CB5q3biBafOLU,eroca napTHepa 838. flepsbiM 
npoTHBo6jiOK 822 TaiOKe BKnfOHaeT nepsbiM 
npoBOAHMK 842, cjiyxainnM b Ka^ecTBe 
annnnKaTopa, b AeMCTBytoLi^eivi KOHTaKTe c 
nepBbiivi KOHi^oM xpoMaTorpac|DMHecKOM cpeAbi 

832 M BTOpOM npOBOflHMK 844 B ASMCTByiOLHeM 
KOHTaKTe CO BTOpbIM KOHI4OM 836 

xpoMaTorpactDMHecKCM cpeAbi 832. Ha nepBOM 
npoTHBoSnoKe 822 TaKKe nivieeTca 
orpaHMHMTejibHafl nnHn^i, yKaabiBatoLnasR na 
MOMBHT ycTaHOBJieHUfi nepBoro n sToporo 
npoTHBo6jioKOB 822 m 824 APyr npoTUB APyra. 

BTopoi?! npoTMBo6riOK 824 BKnHD»-iaeT BTopoM 
annnnKaTop 950, coAep>KaLHMPi ananor aHani/iTa. 
06bNH0 Ana nepepacTBopennfl anajiora 
anannTa, HaxoA5^Lneroca bo BTopoM 
anniiMKaTope 850, bo BTopoPi annnnKaTop 850 
AoSaBJiflioT BOAHyfo cjDaay. BTopoi/i npoTHBoGnoK 
824, KpoMe SToro, coAep>KHT nepBbiti a5cop6ep 
848, OTAeneHHbiM ot BToporo annriMKaTopa 850. 
KorAa nepBbiCi 822 n BTopoM 824 npoTHBO^JiOKM 
ycTanoBJieHbi APyr npoTUB APyra, BiopoM 
annnnKaTop 850 naxoAHTCfl b Ae^CTByioineM 
KOHTaKTe c nepBbiM npoBOAHMKOM 842, a nepebiM 
a6cop6ep 848 - b ASMCTByioiAeM KOHTaKTe co 
BTopbiM npoBOAHUKOM 844 ATifl yAaneHMfl 
>KMAKOCTM. OTsepcTue 852 pacnono>KeHO 3a 
xpoMaTorpacjDMHecKOM cpeAOM m no3BorineT 
HaSjiiOAaTb c aaAHeCi CTOpOHbi ycTpoMCTBa aa 
HacTbio xpoMaTorpac|DMHecKOM cpeAbi 832. 
BTopot^ M TpeTnC^ npoTi/iBo6noKM 824 m 826 
coAep>KaT ci^enKM 849 m 853. YcTpoC^CTBO 820 
TaK>Ke BKHioHaeT npoKnaAKy 858. 

B cocTaB ipeTbero npoTMBo6noKa 826 
BXOAMT BTopoi^ a6cop6ep 854, pacnonoKeHHbit^ 
TaKMM oGpaaoM, mto oh npMXOAUT b 
AeMCTSyfOLAMM KOHTaKT CO 3HamiTenbHoii 

o6nacTbio xpoMaiorpa^HHecKoC^ cpeAbi 832 b 
TOM cnynae, KorAa TpeTMM 826 n nepBbiM 822 
npOTMBoGjiOKM ycTanoBJieHbi APyr npoTMB APyra. 
3a CMBT 3Toro yAajifleTc^i naGbiTOK >kmakoctm c 
nepBoro 842 m BToporo 844 npoBOAHUKOB, a 
TaK>Ke n H3 xpoMaTorpac|DMHecKOM cpeAbi 832. 
B npoij,ecce ncnojibsoBaHUfl o6paaeL\ 
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HaHOCMTcn Ha nepBbiM hpoboahmk mjim 
annnnKarop 842 m eiviy nosBonafOT npowTn nepes 
xpoMaTorpacjDHHecKyio cpefly 832. TpeiuM 
npoTi/iBo6noK 826 noMeu^aHDT nporuB nepeoro 
822 ATiJi npuBefleHi/iyi BToporo a6cop6epa 854 b 

npflMOM KOHTaKT C nepBbIM npOBOflHMKOM MJlM 

annnnKaropoM 842 n c xpoMaTo^pac|^^1'^ecKoi;^ 
cpeAoi^ 832 Anfl orGopa M36biTKa >kmakoctm bo 
BTopoM a6cop6ep 854. SareM ycTaHaBJiUBaiOT 
BTopoM npoTHBo6noK 824 m nepsbiM 
npoTi/iBo6noK 822 APyr npoTUB Apyra, reivi 
caMbiM npHBOA^i BTopoR annriMKaTop 850, 
coAep>KaLi^MPi nepepacTBopeHHbiC^ MeneHbiP^ 
anajior aHanma, b KOHiaKi c hpoboahmkom mjim 
annnnKaropoM 842 y nepBoro KOHi^a 834 
xpoMaTorpa0n4ecKoi?i cpeAbi 832. Tomho raioKe 
nepBbiM a6cop6ep 848 npuBOAfli b KOHiaKT cx3 

BTOpbIM npOBOAHMKOM 844 Ha BTOpOM KOHI^e 

xpoMaTorpact)MHecKOM cpeAbi 832. flanee 
TpeTbMM npoTMBo6noKOM 826 HaKpbiBaroT KaK 
KpbllUKOtl BTOpOM npoTMBo6jiOK 824. HacTb 
xpoMaTorpacjDMHecKOM cpeAbi OKaabiBaerc^i 
BMAMMOM Hepes OTBepcTue 856, pacnono>KeHHoe 
38 xpoMaTorpac|DMHecKOM cpeAOM 832. 

06Hapy>KeHMe n/nnn onpeASJieHne anannTa 
ocymecTBnjieTCfl reivi >Ke caMbiM cnoco6oM, KaK 
onucano BbiLue b pasAe-ne 11(B) Ann 
AByHanpaBJieHHoro npoTOHHoro ycrpokicTBa. 

r, Tpex6noHHoe ycrpoMCTBo c 
AByHanpaBJieHHbiM noTOKOM, Mcnojib3yK3Lij,ee 
cnei4nct3HHHOCTb SwoTHHa 

flpyruM BapnaHTOM kohctpvkumh 

xpoMaTorpacf)HHecKoro ycrpoCicTBa b 
cooTBeTCTBMH c HacToaLL^MM M3o6peTeHneM 
9]Bn9\eTC9] Tpex6jioMHoe ABynanpaBJieHHoe 
npoTOMHoe ycTpoMCTBO, McnoribayiOLAee 

Cnei4M4)HHHOCTb 6MOTMH-aBl1AMHOBOrO 
BSaMMOAePiCTBUfl. 

riepBbiM npoTHBo6noK coAep>KHT 

xpoMarorpacj^nHecKyfo cpeAy, HMefOLnyto 
nepsbiM \A BTopoM KOHi4bi, KaK onucano BbiLue. Ha 
xpoMarorpacjonHecKOM cpeA© HaxoAJ^Tca 
MMM06MJlH30BaHHbie TaM: (1) Beu^ecTBO, 
cnoco6Hoe cnei4nclDMMecKM CBflSbiBaib 6i/iothh, 
Bbi6paHHoe M3 rpynnbi, cocTOfiLL|eM H3 aBHAnna, 
CTpenraBMAHHa, aHTM6noTMHOBoro aHTMiejia m 

MX npOM3BOAHblX; H (2) BTOpHMHblR 

cnei^McjDMHecKM CB?i3biBaK)LAMMC?i napTHep. 
nocjieAHUM cnocoSeH cnei4iic|DHHecKM 

CBflSblBaTbCfl C TpeXKOMnOHBHTHblM 

KOMnneKCOM, b cocras KOToporo bxca^^t: (a) 
ananuT; (6) aneivieHT cnei4McjDMHecKM 
CB5R3biBaHDLAePic5i napbi, numeHMbiPi 
cnei4Mct)MHecKH CBflSbiBafoiAeCi ac|Dc|DMHHOCTM k 
anajiMTy m KOBaneHiHO CKOH'biompoBaHHbif^ c 
anannTOM; m (c) AereKTupyeMafl wieiKa, 
CB5R3aHHafl c 3neMeHTOM cnei^McpMMecKki 
CBflabiBaKDiAeMCfl napbi. 3tot 
TpexKOMnoHGHTHbiM KOMnneKC pacnonaraeTCfl na 
TpeTbew npoTMBo6noKe laK >Ke, KaK 
yKasbiBanocb Bbime. 

CBflsaHHbie KOMnoHeHTbi MMMoeMnnsytoT Ha 
xpoMarorpacpuHecKoC^ cpeA© b OTAenbHbix 
AMCKpeTHbix HenepeKpbiBaioiAMXcji o6jiacTflx, 

Ka>KAafl M3 KOTOpblX SHaHMTeilbHO MeHbLue 

xpoMaTorpac|DM4ecKoi^ cpeAbi. BropM^HbiC^ 
cnei^Mcj^MMecKM CBflabiBafOLAnP^cn napinep 

MMM06nriM30BaH B nepBOM AUCKpeTHOM o6jiacTM 

M pacnono>KeH 6jiM>Ke k nepBoiwy KOHi^y 
xpoMaTorpacjjuHecKOM cpeAbi, HeM BeiAecTBO, 
cnoco6Hoe k CBflSbisaHMio 6MOTMHa (HaasaHHoe 
3Aecb B o6LAeM cnyMae KaK "aBHAHH"), KOTopoe 
HMM06MnM30BaHO BO BTopoC^ Ai^CKpeTHoC^ 
o6riacTM. 

riepBbiM npoTiiBo6noK raKKe coAep>KMT 
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nepBbiM npoBOAHMK b fXBv\oiB)/yo\i\ew\ KOHTaKre c 
nepBbiM K0HL40M xpoMaTorpa4)MHecKOM cpeAbi m 
BTOpoC^ npOBOAHHK B Ast^cTByioiAeM KOHTaKTe CO 
BTopbiM KOHL\oM xpoMaTorpac|3MHecKOM cpeflbi. 

BTopoM npoTMBo6noK BKHiOMaeT nepBbiM 
annnnKarop, coAep>KaLAMM nepsoro 

cnei^McpM'-iecKM CBflSbisaioLAerocn c aHannTOM 
napTHepa b cpopwe, KOTopan MO>KeT 6biTb 
nepepacTBopena Ao6aBJieHkieM boahom cj^asbi k 
annni/iKaTopy. KaK noKasano BbiLue, BOAHafl 
ctiaaa MO>KeT npeACTasnflTb co6om nn6o caiw 
oGpaaei^ (npeAnoHTHTenbHo), nii6o nepsyio 
BoccTaHaBfiMBaHDLAyK) >KMAKOCTb, nocne KOTopoPi 
AoeaBfifleTCfi o6paaeu. riepsbiC^ cneuMcjDMHecKH 
CBflSbiBaioiAHMCfl napTHep ne cnocoGeH 6biTb 
CBflaaHHbIM BTOpUHHblM cnei4ncf)M4ecKM 
CBfisbiBafOLAHMCfl napTHepoM. riepBbiM 
cnei^MctDHHecKM CBnabiBaHDiAHMcyi naprnep 

CKOH-bJOmpOBaH C 6MOTMHOM. 

Cnoco6bi CBflabiBaHMfl 6MOTMHa c 
mo6yn^ipHbiMH GeriKaMM, BKnK)Ha^ aHTMiena, 
xopoLuo nasecTHbi cpeAH cnei4ManMCTOB m 
onucaHbi, HanpMwep, b yKaaaHHoC^ paSoTe [8] . 
Bmothh mokbt CB?i3biBaTbCfl c eeriKOM KaK 
peaKL^MOHHOcnoco6HbiC^ acjsi/ip nM6o nanp^iMyKD, 
nM6o nocpeACTBOM BBeAennfl cnewcepa, 
HanpMMep c- aMUHOKanpoHOBOM KucjioTbi. 

06blHH0 peaKL|l/IOHHOCnOC05HblMM 3C|DMpaMM 
flBJIflHDTCn 6MOTl/IHMn-n-HHTpOCtDeHMnOBblM 3Ct)Hp, 

6noTMHnn-N-OKCMcyKi4MHHMMAHbM acjDup M 

Kanp0MnHMMA06M0TI/1HMn-N-0KCHCyKI4HHHMHAHbl 

\A 3cjDMp, nocneAHnCi H3 KOTopbix o6ec^e'^HBaeT 
cneMcep Me>KAy 6hotmhobom cocraBJiflJOLnePi m 
6enKOM. BuoTHH MO>KeT 6biTb TaK>Ke 
aKTMBupoBaH APyrMMM rpynnaMM. 

TpeiMM npOTMB06j10K BKnK)HaeT: (1) BTOpOM 
annriMKaTop, coAep>KaLu,MM ipexKOMnoHeHTHbiM 
KOMnneKC, KaK onucano BbiLue, cocrofiLAMM na 
aHajima, sjieivieHTa cneL4nct)MHecKM 

CBjR3biBafOLnePicFi napbi, nnujeHHoro 
acf)0i/iHHOCTM K aHaiiMTy, M ASTeKTupyeMOM 
MGTKM, M (2) a6coc6ep, OTAeneHHbiM ot nepBoro 
annjii/iKaropa. 

YcTaHOBKa nepeoro v\ BToporo 
npoTHBo6jioKOB yKaaaHHoro ycrpoPicTBa Apyr 
npoTMB APyra npuBOAUT k TOMy, hto nepBbiM 
npoBOAHMK pacnoriaraeTCfl b Aei^cTByioLAeM 
KOHTaKTe c nepBbiM annnnKaTopoM TaKMM 
o6pa30M, HTO coAep>KMMoe nepBoro 
annnnKaTopa HaHocnTCJi Ha nepBbiC^ npoBOAHHK 
M Ha nepBbiCi KOHei^ xpoMaTorpact)MHecKoC^ 
cpeAbi. B peaynbTare 3Toro coAep>KMMoe 
nepBoro annjinKaropa Murpupyer no wieHbLueii 
Mepe Hepea nacrb xpoMaTorpacJjM'HecKOM cpeAbi. 
ycraHOBKa nepBoro m rpeibero npoTHBo6noKOB 
Apyr npoTMB Apyra aacTaBJiner sTopoii 
annni/iKaiop npuxoAnib b AewcTByioiAMCi KOHTaKT 

CO BTOpbIM npOBOAHMKOM AHA HaHeceHMfl 

coAep>KMMoro Bioporo annnuiKaTopa na BTopoi^ 
KOHeu^ xpoMaTorpacf)MHecKoR cpsAbi, a laKKe 
aacTasn^ieT a6cop6ep npuxoAHTb b 

AeMCTByfOLAUM KOHiaKT C nepBbIM npOBOAHUKOM 

AHfl yA3JneHMfl >kiiakocth c nepBoro KOHi^a 
xpoMaTorpacpkmecKoi;^ cpeAbi m naMenfleT 
HanpaBJieHne noTOKa na npoTHBononoKHoe. 

□puMepoM yAo6Horo coHeraHun aHTHien 
AHfl McnojibaoBaHMfl b stom Bapnanre 
KOHcrpyKLiUM ycrpof^cTBa An^i 
xpoMaTorpacjDMHecKoro ananMaa b cnynae 
TeocpMnjiMHa KaK anariMTa fiBn^ieTCfl coHeraHiie 

eHOTMHUriMpOBaHHOrO MbllUMHOrO 

MOHOKnoHanbHoro aHTMTeocf)MnnMHOBoro IgG b 
KanecTBe enoTMHunnpoBaHHoro nepsoro 
cnei^McpMHecKM CBSRabiBafOLAerociR naprnepa, 
aHTMiena m3 Koabi npoTMB KpoiiMHbero IgG b 
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KanecTBe HMMoSnnnsoBaHHoro BTopMHHoro 
cnei4Mct)i/iHecKki CBflSbiBafomerocfl napiHepa ki 
KporiMHbero IgG, numeHHoro 

aHTMTeOCflMJlJlMHOBOPi aKTI/IBHOCTM, KaK sjieMeHTa 

cnei4Mc|3umecKki CB^sbiBaioLi^eP^c^ napbi 

TpeXKOMnOHGHTHOrO KOMnJIGKCa. 

flpyruM npuMepoM aHanma, KOTopbit^ mokst 
6biTb npoaHannanpoBaH c noMou^bK) ycrpoC^CTBa 

3TOM KOHCTpyKL^HM, flBJlfleTCfl neHML^HnJlMH C 

kicnojibsoBaHMeM npn 3tom 

neHMUMJinnHCBflSbiBaHDLi^ero 6enKa (flCB) b 
KanecTBe cnei^iicpuHecKM CBJiabiBaioii^erocfl 
napTHepa n rpexKOMnoHeHTHoro KOMnneKca, 
BKHfonatoiMero 7-aMMHOL4ec|DejnocnopaHOByK) 
KMcnory, KosaneHTHO CBflsaHHyio c KponnMbUM 
IgG, wieMeHHbiM KonnonflHbiM aonoroM. 
flpyrne p- naKTaMHbie aHTM6MOTMKi/i Moryr 6biTb 
npoaHajiMSMpoBaHbi tohho xaK >Ke. 

B npouecce pa6oTbi 6i/iOTMHHJinpoBaHHbiC^ 

nepBbIM CneHMCjDHHeCKM CB?13blBaiOLL^MMC51 

napTHep Ha nepsoivi annnnKarope 
nepepacTBop?ieTCfi floGaeneHneM nuGo caMoro 
o6pa3i4a, jim6o nepeoM BoccTaHaBJinBafoii^eM 
>KMAKOCTM nepefl HaHeceHneivi oGpaai^a, KaK 
onucbieanocb BbiLue. TpexKOMnoHeHTHbiM 
KOMnneKC Ha BTopoM annnnKaiope 
nepepacTBop?ieTCfl c noMouj^bfo BTopoPi 

BOCCTaHaBJlMBaiOLHeM >KHflKOCTM TaK >Ke, KaK 
onucbiBanocb panee b pasAene 11(A). 

riocjie nepi/iofla HHKy6aL^nn, flocTaTOMHoro 
AHfl CB?i3biBaHM5i aHaiiMTa, ecjin oh i/iivieeTc^i b 
oGpaai^e, c nepebiM cnei^i/icl^nHecKH 

CBfl3blBaK3LAHMCfl napTNGpOM, nepBbIM M BTOpOM 

npoTHBo6noKM ycTaHaBJinBafOTCfi APyr npoTMB 
flpyra atia HaHeceHnw o6pa3ij,a \a 
nepepacTBopeHHoro nepsoro cnei^nctDHHecKH 
cB5R3biBaK3iAeroc5^ napiHepa na nepebiw 
npoBOAHMK n aareM na nepBbm KOHeL\ 
xpoMarorpacjoM'^ecKOM cpeAbi. OSpasei^ m 
nepBbiM cnei4ncjDH»-iecKH CB?i3biBafOLAMtic5i 
napTHep MurpMpyrar nepea 

xpoMarorpacpuMecKyfo cpeAy n npoxoAflT Ase 
AUCKpeTHbie HenepeKpbiBaHDLL^necn o6nacTH 
kiMMo6Liriki30BaHHbix B HePi peareHTOB. flepBbiM 

6MOTMHMJlMpOBaHHblM Cnei4MC|3MHeCKM 
CBfl3blBaK3LMMt1C;i napTHep CB5q3blBaeTCS^ c 
KOMHOHeHTOM, CnOC06HblM K CBi^SblBaHHKJ 

SHOTMHa BO BTopot^ AMCKpeiHoCi oSnacTM. B 
cnynae npucyrcTBUfl aHajiMia b oepasL^e gtot 
enoTMHMnnpoBaHHbiM cneu,v\dp]A^BCKV\ 
CBSRSbiBaHDU^Mil^c^ napTHep OKasbiBaeTcn 
CBflsaHHbiM c TBepAbiM HOCMTeneM Mepea 
6noTMH-aBMAHHOBoe BsanMOAeMCTBue, caM, b 
CBOK3 onepeAb, csnsbiBafl aHannT. B cnynae 
OTcyTCTBUfl anannTa b oGpaaue oh He 
CB^isbiBaeTCfi CO CB^iaaHHbiM 

6MOTMHMJlMpOBaHHblM CneL4MCt)MHeCKM 

CBfiabiBaKDiuMMCfl napiHepoM. 

riocne Toro KaK o6paaen m 
nepepacTBopeHHbiM nepsbiM cnei4nc|DM4ecKM 

CB5R3blBaK3Ll^klP^C51 napTHep MMHyiOT BTOpyK) 

AUCKpeTHyto o6nacTb, nepBbiC^ m BTopoC^ 
npoTi/iBo6noKM paaAennioT, a nepsbii^ m TpeTnC^ 
npoTi/iBo6noKM ycTaHaBJiHBaHDT Apyr npoTMB 
Apyra, HSMenflfl HanpaBneHkie noTOKa Ha 
npoTHBonono>KHoe m npMKnaAbiBayi 

TpeXKOMHOHeHTHblC^ KOMnneKC KO BTOpOMy 

npoBOAHMKy. 3aTeM TpexKOMnoHSHTHbiC^ 
KOMnneKC Murpi/ipyeT Mepea 

xpoMaTorpacjDn^ecKyio cpsAy ot BToporo ee 
KOHi^a B HanpaaneHnn k nepBOMy. EcnM ananuT 
npucyTCTBOBan b i/iccneAyeMOM oGpaai^e, 

6MOTMHMnMpOBaHHblM cnei4Mct3MHecKM 
CBfl3blBaHDLAl/IMC5q napTHep, CB?13aHHbm c 

aBMAHHOM BO BTopoki AUCKpeTHOM oGnacTH, He 
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MO>KeT B3aMMOAeMCTB0BaTb c anannTOM b 
TpexKOMnoHeHTHOM KOMnneKce, b pesynbTaTe 
Hero TpexKOMnoneHTHbiR KOMnneKC AOCTuraeT 
BTopMHHoro cnei^MclDi/iHecKM CBJiabiBaKDii^erocfl 
naprnepa. flanee BiopuHHbiC^ cneL4Mc|DHHecKM 
CBflabiBaioLAMMcn napTHep CBnabisaeTCfl c 
sneMeHTOM cnei^ncpuiHecKii CBfiabiBaK^Li^eD^cfi 
napbi TpexKOMnoHeHTHoro KOMnneKca, tab m 

06Hapy>KMBaeTCfl. 06bNH0 TpeTMM npOTMB06jlOK 

ycTpoMCTBa CHa6>KeH tbkum OTBepcTneM, hto 
TonbKO AUCKpeTHafl o6jiacTb BTopuHHoro 
cnei^MclDMHecKM CBflabiBaioL^erocfl napTHspa, ho 
He BTopafl Ai^CKpeTHaa oGnacTb asuAHHa Ha 
xpOMaTorpacfiMHecKoC^ cpeA© BMAHa nepea nero 
B TOM cnynae, KorAa TpeTuCi n nepsbiki 
npoTMBo6noKM ycTanoBneHbi Apyr npoTMB Apyra. 
OAHaKO, ecnn b o6paai4e ne coAep>KHTCfl 
anajiMT, TpexKOMnoneHTHbiM KOMnneKC 
CBfl3biBaeTCfl nepBbiM cnei^MctJUHecKki 

CBflSblBafOLUMMCfl napTHepOM, CB513aHHblM c 

aBMAHHOM n HMeioLAMM Heaan^iTbiC^ 
aHTMreHCBflSbiBaioLAMM cai^T. riosTOMy 
TpexKOMHOHeHTHbiC^ KOMnneKC He AocTuraeT 
nepBOM AUCKpeTHOi^ o6nacTM, coAep>KaLL^e£^ 
BTopuMHoro cnei^MclDMMecKM CBfiabiBaroiAerocfl 
napTHepa, i/i ne A^TeKTi/ipyeTCfl. 

ycTpoMCTBO ATI?! xpoMaTorpacjDMHecKoro 
ananMaa, npuroAHoe Ansn npoBeAeHHsq aioro 
BMAa KOHKypeHTHoro mviMyHoaHanM3a, 
M3o6pa>KeHO na ctDnr. 25. B ycTpoMCTBe ati^i 
xpoMaTorpaclDMHecKoro aHanM3a 850 HMefOTCi^ 
nepsbiM npoTMBo6noK 862, BTopoM npoTMBo6jioK 
864 M TpeTHM npoTHBo6noK 855. BTopoM 
npoTHBo6noK 854 LuapHnpHO npuKpennen c 
noMombK) nepBOM neTnn 858 k oahom M3 CTopoH 
nepsoro npoTi/iBoOnoKa 852, a TpeTMM 
npoTHBo6rioK 866 LuapHnpHO npuKpennen k 
Apyroti CTopoHe nepBoro npoTHBo6noKa 862 
BTopoM neTJiew 870. B cocTas nepsoro 
npoTHBo6jiOKa 862 bxoaut 

xpoMaTorpaclDMHecKafi cpeAa 872, MMefOLnaa 
nepsbiM 874 n BTopoM 876 KOHi^bi, c nepBbiM 

npOBOAHMKOM 878 B AeMCTByHDLHSM KOHTaKTe c 

nepBbiM KOH140M 874 xpoMaTorpaclDHMecKOM 
cpeAbi 872 m BTopbiM npoBOAHMKOM 880 b 
AeMCTByfOLUBM KOHTaKTe CO STOpbIM KOH140M 876 
xpoMaTorpac|3MMecKOM cpeAbi 872. Ha 
xpoMaTorpac|DMHecKOM cpeAe 872 MivieeTCfl 
nepsafi AUCKpeTHa^ o6nacTb STopuHHoro 
cnei4i/icjDMHecKi/i cs5R3bisahOLLJ,erocfl napTHepa 882 
M BTopaiR AUCKpeiHafi oSnacTb asuA^Ha 884. 
riepBajq 882 m BTopafi 834 AUCKpeTHbie o6jiacTM 
He nepeKpbiBafOTCfi, npuneivi nepsa^i AHCKpeTHa?i 
oGnacTb 882 pacnono>KeHa 6nM>Ke k nepBOMy 
KOHi^y 874 xpoMaTorpacpHMecKoC^ cpeAbi 872. Bo 
BTopoM npoTMBo6noKe 864 HMeeTca nepsbiM 
annni/iKaTop 886, coAep>KaL4MM nepBoro 
cneL\Mcf)M"^ecKM CBnabiBaHDU^erocn napTHepa 
anannTa b cjDopMe, cnoco6HOM k 
nepepacTBopsHMK). TpeTi/iM npoTMBoGnoK 866 
BKntonaeT BTopoM annnwKaTop 888, 
coAep)KaiAMC^ cnoco6HbiM k nepepacTBopenmo 
TpexKOMnoHBHTHbiC^ KOMnneKC \A a6cop6ep 890, 
OTAeneHHbiC^ ot BToporo annnwKaTopa 838. Bo 
BTopoM 864 n TpeTbeM 866 npoTHBo6noKax 
TaK>Ke MMefOTCfl OTBepcTun 892 m 894 Ann 
Ha6nK)AeHnn aa ^acTbK) xpoMaTorpacpuMecKoC^ 
CpeAbi 872. FlpeAnoMTHTenbHO, MTo6bi 
OTBepcTMfl 892 M 894 nosBonnnki BUflSTb nepByro 
AMCKpeTHyjo soHy 882, coAep>KaLAyK) BTopuHHoro 
cnei4Mct)MHecKM CBflabiBaioLAerocfl napTHspa, ho 
He BTopyio Ai^CKpeTHyio aony 884 aanAHHa. 
BTopoC^ M TpeTnC^ npoTHBo6noKM 864 n 866 
TaK>Ke BKniOHaiOT CL^enKH 891 n 895; ycrpoKcTBO 
860 coAep>KMT, KpoMe 3Toro, npoKnaAKy 896. 
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B pesyjibTare ycraHOBKM nepBoro 862 m 
BToporo 864 npoTMBo6jiOKOB flpyr npoTUB APyra 
nepBbiM annjiMKarop 886 npuxoflMT b 

fleMCTByKJLi^nC^ KOHiaKT C nepBbIM npOBOflHMKOM 

878, oSecneHMBa^i Ha^ano noTOKa nepea 
xpoMarorpacpn^ecKyio cpefly 872. 

BnocneACTBMM b peaynbTare ycraHOBKH nepsoro 
862 M TpeTbero 866 npoTMBo6noKOB Apyr npoTUB 
Apyra BTopow annjinKarop 888 npuxoAUT b 

AQMCTBytOll^MCl KOHTaKT CO BTOpbIM npOBOAHMKOM 

880, a a6cx3p6ep 890 - b AQMCTByioiAMCi KOHTaicr 
c nepBbiM npoBOAHUKOM 878, MSMeH^^ Ha 
npoTMBonono>KHoe HanpasjieHiie noTOKa b 
xpoMaTorpa4)MHecKOM cpeAe 872. 

B OAHOM na paaHOBHAHocreM 3toK 
KOHCTpyKi^MM ycTpoCicTBa aoHa o6Hapy>KeHMfl 
Moxer BKnioHaTb ab© hjih 6onee nonocbi 

BTOpM4HOrO Cnei^MCtDMHeCKM CBflSblBaiOLHerOCfl 

napTHepa, KaK onMCbiaanocb panee b pasAejie 

11(B). C nOMOLAbfO 3Toro mo>kho OTTHrpOBaTb 

KOJiMHecTBo MeneHoro rpexKOMnoHeHTHoro 
KOMnneKca, AociynHoe atij^ CB^isbiBaHMfl v\ 
Bbipa>KatoL4eecfl b paannMHOM HMcne 
OKpaLueHHbix nonoc b aoHe o6Hapy>KeHMfl, 
KOTopoe cooTBercTByeT Konn'-iecTBy aHannTa b 
M3MepfieMOM oGpasi^e. 

fl. fleyOjioMHoe ycipoMCTBO Anfi 
KOHKypeHTHoro nHrnGnTopHoro nMMyHoaHannsa 

Ein,e OAHH eapMaHT KOHCipyKui/in ycTpoMciea 
Ahjr xpoMarorpactDMHecKoro aHam/iaa b 

COOTBeTCTBMH C HaCTOflLL^MM MaoSpeTeHMGM 

Moxer 6biTb npi/iMeHeH Ana npoBeAeHna 

KOHKypeHTHblX HMMyH0aHariM30B. C nOMOLUblO 

TaKoro ycTpoMCTBa nony»-iaeTC?i nono>KMTenbHa?i 
MHAMKai4M?i KOHL4eHTpaL4HH aHajiMTa b bmab 
AereKTupyeMoro curHana b criyMae Ham/iHua 
aHannTa b nsMepneivioivi o6pa3L4e. 

3tot eapnaHT KOHcrpyKUMn npeAciaeriaeT 
co6oM ABySnoHHoe ycrpoMCTBO, ncnojibayfOLAee 
noTOK b OAHOM HanpaBJieHMH. flepsbiM 
npoTHBo6noK ycrpoMCTsa BKHNDHaer 

xpoMaTorpacjDHHecKyho cpeAy, mviefOLnyto 

nepBbIM H BTOpOM KOHI^bl. Ha 

xpoMaTorpacjDH'^ecKOM cpeAe HMMoGnnnaoBaHbi: 
(1) aHarior aHannTa, cnoco6HbiM CB;i3biBaTbc;i co 
cnei4Mcf)M>-iecKM CBflabiBajoiuMMcn napTHepowi 
aHanura; \a (2) BTopMHHbiCi cnei^nct^MMecKH 
CBfl3biBaK3Li^MMC5q napTHep, cnoco^HbiM 

CB5^3blBaTbCf1 C 3JieMeHT0M Cnei^MCjDHHeCKM 

CBflabiBaKJLAeticfl napbi, oSnaAaKJLAUM 
acjDctDUHHocTbfo K aHajiHTy, caM, npn stom, 
nuLueHHbM TaKOM acjDcjDMHHOCTM. 3th 
KOMnoHeHTbi pacnojio>KeHbi Ha 

xpoMaTorpacpuHecKoi?! cpeAe b BHAe OTAenbHbix 
AMCKpeTHbix M HenepeKpbiBaK3LAMXcfl o^JiacreM. 

AHanor anannTa HaxoAnrcn 6nM>Ke k 
nepBOMy KOHi^y xpoMaTorpac|DM^ecKOM cpeAbi, 

HGM BTOpUHHblM CneL4MCt)MHeCKM CBfl3blBaK3LAM£lC;i 

napTHep. Anajior anajiMTa npeACTaBJineT co6om 
aHajinT, KOBaneHTHO CBflsaHHbiM c MoneKynoM 
6ejiKa, TaKoC^ KaK HecneLiMc|3MMecKnC^ 
MMMyHomoGyjikiH, KOTopafl mokst 6biTb 
npucoeAMHeHa k xpoMaTorpacpMHecKoR cpeAe. 
MoneKyna 6enKa He Aon>KHa MwieTb 
ac|Dcf)MHHOCTii K aHajiMTy nnn k cnei^ncpumecKM 
CB5i3biBaK)LAeMyc5i napTHepy aHannja. 

BTOpMMHblP^ Cnei^MCpl/IMeCKM CB5^3blBaK)Ll^Mj^Cfl 

napTHep raK >Ke, KaK onucbisajiocb Bbime, 
M36MpaTenbH0 CBJiabiBaeT cneL^nclDMHecKM 
CBflabiBaHDmerocfl napiHspa aHanura enaroAapfl 

HaJlHHMK) BHAO-CneL^MCt)MHeCKHX AeTspMMHaHT. 
BaauiMOAeRcTBue Me>KAy BTopuMnbiM 
cnei^McfjiiMecKM CBfl3biBaK)LiJ[MMCfl napTHepoM m 
cneL^MctJMHecKM CB^iabiBaioLi^i/iMCfi napTHepoM 
anannTa He aajparnBaeT aHTureH-CBfiabiBaroLAMX 
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canTOB nocneAHero. 

nepBbiM npoTMBo6jioK TaoKe BKHronaer 

npOBOAHMK B f\B\P\OTBy\OU\BU KOHTaKTe c nepBbiM 

KOHL^OM xpoMarorpaclDMHecKoC^ cpeAbi. 
□peAnoMTHTenbHO, HTo6bi na nepsoM 
npoTMBo6jioKe, Kpowie SToro, HMericn a6cop6ep 
B AeC^CTByroLi^eM KOHiaKre co BTopbiM kohl^om 
xpoMaTorpacfiMHecKOM cpeAbi. 

BropoM npoTMBo6noK BKHfonaer annjiMKarop, 
coAep>KaLi^kiM cneL\kic|:)i/iHecKM CBfl3biBaK)LL\eroc$i 
napTHspa anani/iTa, MeneHHoro ASTeKTupyeMbiM 
MeTKoPi. npeAnoHTHTSJibHoC^ AeTSKTupyeMoPi 
MeTKoPi flBJiflSTC^i Bi/iayanbHO AeTeKTupyeivia^i 
MGTKa, TaKan KaK aojib Meranjia. B oahom Ma 
anbTepHaTMBHbix BapManroB BTopoC^ 
npoTMBo6noK MO>KeT AononHMTenbHO coAep>KaTb 
OTAeneHHbiC^ ot annjiMKaropa a6cop6ep, ecnn 
nepsbiM npoTMBo6rioK era He coAep>KMT. 
>KenaTejibHbiM flBiiaeTCfl HannMne na BTopoM 
npoTMBo6noKe OTBepcTun, noaBOJinromero 
HaSjiMDAaTb aa nacTbto xpoMaTorpact)MHecKoi^ 
cpeAbi. npeAnoHTMTejibHO, HTo6bi stoC^ nacTbio 
flBnyinacb aona BTopMHHoro cneunc|DMHecKM 
CBflabiaawDLnerocfl napiHepa, ho ne aona 
aHanora aHanura. 

B npoL4ecce pa6oTbi anannaMpyeMbiM 
o6pa3ei4 noMeu^aioT na annriMKajop, hto 
npMBOAMT K nepepacTBopeHi/ifo MeneHoro 
cnei^McjDMHecKM CBfiabiBafouneroG^i napiHepa. 
06biHH0 o6pa3eLJ, HHKyOnpyfOT co cneuncjonHecKH 
CBiq3biBafOLU,HMcyi napTHspoM OT 1 AO 3 MMHyr, 
OAHaKO 3TOT nepMOA BpeMenn MO>KeT Sbiib 
yBBJiMHeH, ecjin Heo6xoAMMO noBbicnTb 

HyBCTBMTenbHOCTb. 

riocjie 3Toro nepBbiPi n BiopoPi 
npoTMBo6riOKM ycTaHaBJiMBafOT Apyr nporuB 
Apyra, HTO o6ycjiaBJiMBaeT npmioKeHMe 
coAep>KMMoro annni/iKaropa k npoBOAHkiKy m 
aareivi k nepBoiwy KOHL4y xpoMarorpactDHHecKOM 
cpeAbi. AHaiiMT, npucyicTByioLAMM b noanrnBHOM 
o5pa3i4e, aaHMMaer aHanMT-CBfl3biBafOLU,i/ie 
caMTbi MeHGHoro Cnei^MCfDMHeCKM 

CB^iabiBaHDLnerocfi naprnepa, b peayjibrare Hero 
nocjieAHnPi ne CBfiabiBaercfi c ananoroM 
aHanma, nMMo6MJiM30BaHHbiM na 

xpoMaTorpacpM'-iecKOM cpeAS. BMecTO aroro 
Me^eHbiM cnei4nc|DMHecKM CBaabiBafOLHHMca 
napTHep nocrynaer b o6nacTb BTopi/iHHoro 
cnei^McjDHHecKM CBflabiBafOLnerocfi napiHepa, b 
KOTopoM CBflabiBaercn, oOpaayfl AereKTupyeMyfo 
jiMHMio, AaHDiAyio noaniUBHyio HHAHKaL^Mfo 
npucyTGTBMfl aHannTa. 

B OTcyicTBue anajima b aHannanpyeivioM 
oGpaai^e Becb h/ieneHbiM cnei4ncf)MHecKH 
CB^iabiBaioLAMii^cn naprnep ananbiTa 
CBfl3biBaeTCfl aHanoroM aHanura m ne AocrMraer 
BropM<-iHoro cnei^Mcpi/iMecKki CBfiabiBaioLi^erocsR 
naprnepa. KonnMecrsa pearenroa Moryr 6birb 
noAo6paHbi raKMM oSpaaoM, nro KOHuenrpaL^nfl 
ananura, Heo6xoAHMafl Ann nonyHSHUfl 
noanTHBHoro OTBera, MO>Ker OTBenarb 
KnHHMHSCKHM Mni/i cjDapMaKonorMHecKMM 
rpe6oBaHMflM. 

ycrpot^cTBO, npuroAHoe Ans npoBeAennfl 
3roro BapnaHTa KOHKypenrHoro HMMyhoaHanMsa, 
M3o6pa>KeHO na c|DMr. 27. B ycrpoC^crse 900 
MMeercfl nepsbiC^ npornBoGnoK 902 m sropoC^ 
npornBoCnoK 904, mapHMpHO coeAMHeHHbie 
Apyr c ApyroM c noMOiAbto neinn 906. B cociaB 
nepBoro npoTMBo6noKa 902 BXOAur 
xpowiarorpaclDMHecKafl cpsAa 908, MMetOLuafl 
nepsbiM 910 m sropoC^ 912 KOHi^bi. 
XpoMarorpacjDMMecKaji cpeAa 908 coAep>KMr 
MMMo6MnM30BaHHbie Ha Het^ 

HenepeKpbisafOLAnecfl o6nacTM ananora 
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aHanma 914 n BTopuHHoro cnei4Mc|DMHecKM 
CBflSbiBaHDumerocfl napiHepa 916. B nepeowi 
npoTMBo6noKe 902 raiOKe i/iMetOTCfl npoBOAHHK 
918 B flGMCTBytou^eM KOHTaKTe c nepBbiM kohi^om 
910 xpoMaTorpac|DMMecKoR cpeAbi 908 m 
aGcop6ep 920 b AsCiCTByroLi^eM KOHiaicre co 
BTopbiM KOHi^oM 912 xpoMaTorpacpMHecKoC^ 
cpeAbi 908. 

BropoM npoTMBoGjiOK 904 BKnKDHaer 
annjiMKarop 922, coAep>KaL4MM MeneHoro 
cneuMcjDMHecKM CBflSbiBafOLMero napiHepa 
aHanma b ct)opMe, cnoco6HoPi k 
nepepacTBopeHHK) 6jiaroAapfl Ao6aBJieHMto 
oGpaaua. BiopoC^ npoTMBo6noK 904 laiOKe 
coAep>KHT OTsepcTue 924, noaBonflrou^ee 
Ha6nioAaTb no MeHbiueM wiepe aa ^acTbfo 
xpoMaTorpacjDH^ecKoC^ cpeAbi 908. 

npeAnoMTMTejibHO, MTo6bi OTBepcTue 924 
no3BOJiflJio 6bi Ha6jifOAaTb aa o6jiacTbfo 
BTopi/iHHoro cnei4Mc|3iiHecKM CBj^abiBaioLuerocfi 
napTHepa 916, ho ne aa oGracTbio ananora 
anajinia 914. B nepsoM m BTopoM 
npoTHBo6noKax, KpoMe SToro, MMeioTc^i cuenKH 
923 M 925 M npoKTiaAKa 926, KaK onucaHO panee 
Ann ABy6riOMHbix ycrpoCiCTB. B ApyroPi eepcMi/i 
3Toro BapnaHTa ycrpoMCTBa aona o6Hapy>KeHMfl 
MOKBT BKTifOHaTb AB© HUM 6onee nonocbi 
cnei^McjDi/iHecKM CBasbiBaraLnerocn napiHepa Ana 
nonyHeHMfi nojiyKOJinHecTBeHHOM ou,e\-\m 
KOHi4eHTpai4HM anannTa b HccneAyeivioM 
o6pa3i4e, KaK 6bino onMcaHO panee b pasAene 
11(B). 3a CHer 3Toro KoriMHecTBO MeHeHHoro 
cnei^McjDi/iHecKM CBfisbiBaioLL^erocfi napihepa, 
cnoco6Hoe 6biTb CBsqaaHHbiM, OTTHTpoBbiBaercfi, 
yKasbiBaq KonnMecTBO aharinTa b nccjieAyeMOM 
o6pa3i4e no MHcny oKpaiueHMbix norioc b aone 
o6Hapy>KeHM?i. 

III. AHAJlMTbl M AHTMTEm. 
MCnorbSyfOLUMECi^ B AHAnmUMECKHX 
yCTPOMCTBAX 

AHajiHTbi, KOTopbie Moryr SbiTb o6Hapy>KeHbi 
c noMOLUbfo ycTpoCicTBa An?i aHarinaa b 

COOTBeTCTBMH C HaCT051LL^MM M306peTeHHeM 

BKnfOMajoT aHTurehbi, ranreHbi m aHTurena. K 
TaKMM aHTMrenaM OTHOcfiTC?! reMornoGnH, 
aHTi/ireHbi Streptococcus Am B, aHTMrenbi, 
npMcyiuMe npocTeMLueiviy napasMry Giardia a m 
BMpycHbie aHTHreHbi, BKJiKJHatoLi^Me aHTMrenbi, 
xapaKTepHbie HIV, m ABCTpariMMCKMM 

aHTMreH, npMcyiAMM BMpycaM renaiMTa. 
AHTMiena, KOTopbie Moryi 6biTb 
npoaHajiMSMpoBaHbi, BKntonafOT aHTMiena k 
6aKTepMiRM, TaKMM KaK Helicobacter pylori, m 
K BMpycaw, BKRHDHafl HIV. K perMCTpMpyeMbiM 
ranreHaM OTHOcjiTCfl KaK nepe^McneHHbie panee 
B paaAene III, raK m Apyrne ranreHbi, k 
KOTopbiM Moryr 6biTb nony-ieHbi aHTMiena 

AOCraTOHHOM CneL4MC|DMHHOCTM. 

B cnyHae, KorAa aHanMioM nsnneTcn 
aHTiireH nnn ranren m ncnonbayeicfl c3habmh 
npoi^eAypa, nepsbii^ v\ BiopoC^ cnei4nct)MHecKM 
CB;iabiBaHDLAMec;i napinepbi npsMiviyLAecTBeHHO 
flsnflfOTCfl aHTMienaMM. Bo MHorux Bapnanrax 
npMMeHeHMfl >KenaTenbHO, HTo6bi nepBbiC^ m 
BTopoC^ cnei4Mc|3M^ecKM CBflabiBafOLi^Mecfl 
napTHepbi 6binM aHTMienaMM na paanM^Hbie 
snMionbi ananMia, ho aio ne flBnaeicfl 
oGnaaienbHbiM. AniMiena Moryi 6biib KaK 
nonMKnoHanbHbiMM, laK m MOHOKnoHanbHbiMn m 
npMHaAne>KaTb k OAHOiwy Ma bmaob IgG, IgM unM 
IgA. Bo MHorMX cnyna^ix npsAnoHieHMe 
oiAaercfl nonMKnoHanbHbiM aHiMTenawi, 
nocKonbKy mx npMpoAHa^ naMeHHMBOcib MO>KeT 
noasonMTb npoMasecTM 6onee aKKypaiHoe 
o6Hapy>KeHMe b lex cucieMax, rAe Mwieeicn MnM 
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MOJKeT MMeibCJ^ aHTMreHMbiM nonMMopc|DM3M. 

KorAa ananMioM flsnneicfl ranien m 
Mcnonbayeicfl c3habmh npouieAypa, ciporo 
npeAnoHTMienbHO, HioSbi nepBbiC^ m sropoPi 
cneL4Mct)MHecKii CB^iabiBafOLL^Mecfi napinepbi 
6binM aniMienaMM na paanM'-iHbie anmonbi; b 
npoiMBHOM cny^ae, MO>Kei Mweib wecio Ha6op 
He>KenaienbHbix KOHKypeHiHbix peaKi^Mt^, 
cnoco6Hbix npennrciBOBaib CBnabisaHMfo 
KOMnneKca Menenoro cneL\Mct)MHecKM 
CBflabisaioLAerocfl napinepa m anannia c 

MMM06MnM30BaHHblM BIOpbIM CneL4MC|)l/IHeCKM 

CB^iabiBaioLi^MMCfl napiHepoM. l/lasecTHO, hto He 
Bce ranieHbi AociaioHHO sen m km aha loro, 
HTo6bi coAepxaib 6onee OAHoro anMiona; 
OAHaKO HeKoropbie ranienbi, xota m 
HeAOCiaiOMHbi no paaiwepawi An^i MHAyKi4MM 
aniMien BcneACiBMe mx MH-beKi^MH, leivi ne 
Menee AociaioHHO senMKM Ann loro, Hio6bi 
coAep>Kacb 6onee OAHoro anmona. B lex 
onynaflx, KorAa ne yAaeica nonyHMib aniMiena 
Ha eonee neiw oahh anmon raniena, 
npeAnoHieniie cneAyei oiAaBaib npoi^eAype 
KOHKypeHTHoro aHanwaa. 

KorAa ananMiOM flBJi?ieTc?i aHiMieno m 
npMMeHfleicfl cshabmh npoi4eAypa anariMaa, 
nepBbiM cnei^McjDM'-iecKM cBa3biBaioLu,MMcn 
napiHepoM o6bNHO aBnaercfi MeHSHoe 
aHTMieno, CBfisbiBaioLneecfi c aHaiiMTOM Ha 
ocHOBe BHAOBOM, KnaccoBOi^ MnM noAKnaccoBOM 
(M30TMnMHecK0M) cneL4MctDMHHOCTM. KpaMHe 
>KenaTenbHO, HToSbi nepBbiM cneL4Mcj3MHecKM 
CBjR3biBafOLi^MMC5q napTHGp aHiMTGno-aHanMia 
CB^i3biBanc?i BO M36e>KaHMe nepeKpecra c ero 
nocTOfiHHoi^ o6nacTbfo. BropbiM cnei4Mc)DM^ecKM 
CBfl3biBafOLLj,MMC?i napjHepoM B cnynae aHTHjena 
B KaHecTBe aHajiMia, flBnaeTca 
npeMMyLnecTBeHHO aHTMren MnM ranreH, k 
KOTopoMy aHTMTeno-aHanMT MMeer 

Cnei4MCtDMHHOCTb. 

MHorAa 6biBaeT >KenaTenbHbiM npMivieHMTb 
HenpfiMoe MBHeHMS. HanpMMep, npM 
lecTMpoBaHMM Ha aHTMreH Giardia mo>kho 
Mcnonb30BaTb IgM aHTMieno, Koropoe ipyAHO 
noMeiMTb HenocpeACTBeHHO. B TaKOM cnynae 
MOKer 6biTb noMeHeH BiopMHHbiM 
cnei^MctDMMecKM CBfl3biBafOLJ4MMCfi napTHep, 
cnei^McjDMHHbii^i k noABM>KHOMy nepBOMy 
cnei^McjDMHecKM CBflSbiBaioLJ^eMycfl naprnepy. 
06bNH0 MeneHblM BTOpi/IHHblM cneuMctDMHecKM 

CB^i3biBaK)LHMMCfl napiHep CB?i3biBaeTcyi o 
aniMienoM, ^iBnsqfou^MMCsq nepBbiM 
cneuMclDMHecKM CB5R3biBafOLAMMCiq napiHepoM na 
ocHOBe BMAOBoi?i, KnaccoBOM MnM noAKnaccoBOM 

Cnei4MC|DMHHOCTM. 

B Ka^eciBe anbiepHaiMBbi McnonbaosaHMfl 
BTopM'^Horo cnei^McpMMecKM CBfiabiBatoii^erocsi 
napinepa nepsbiM cnei^McjanMecKM 

CBflabiaaioLAMMCFi napinep MOKei 6biTb 

GKOH-bHDrMpOBaH 0 ©MOTMHOM M HpMMeHeHa 

MeiKa, npMCoeAMHeHHan k aBMAnny. 

9iM BaaMMocB^iaM Me>KAy ananMiaMM, 
cneL\Mct)MHecKM CBfiabiBaKDLi^MMMC^ naprnepaMM 
M MeiKaMM, npMMeHJieMbiMM Ann nposeAeHun 
C3HABMM MMMyHoahanMaoB, CyMMMpOBaHbl HM>Ke 
B TaSnML^e 1 . 

BaaMMocB5i3M Me>KAy ananMiaiviM, 
cneL4Mc|3M'^ecKM CBflabisafOLMMMMCfl napinepaMM, 

MSTKaMM M ApyrHMM yHaCTHMKaMM peaKL^MOHHblX 

cxeM Anfl KOHKypeHiHbix MMMyHoananMaoB 
npuBBAeHbi HM}Ke b ia6nMi4e 1 1 . 

IV. Ha6opbi fljifl ananMsa 

flpyrMM acneKioM naciofliAero naoSpeieHMfl 
flsnflJOTCfl HaSopbi Anfi ananMaa, Koiopbie Moryi 
6biib McnonbaoBaHbi Ann o6HapyxeHMfi 



o 

CM 
CM 



-39- 



ro 

ro 
O 



MHflMBMAyanbHbix aHannTOB. Ha6opbi ahsr 
aHannsa coAep>KaT b OTflenbHbix KOHTewHepax: 

(1) ycTpoC^CTBO Ana xpoMaTorpac|DMHecKoro 
aHannaa b cooTBeTCTBMH c HacTOflu^nM 
M3o6peTeHiieM; 

(2) nK36bie Heo6xoflMMbie peareHTbi, 
Tpe6yfoim/iecfl Ann o6pa6oTKM nnn SKCTpaKi^nii 
oGpaai^oB; m 

(3) B03M0>KH0, B Tex cjiyHaflx Korfla caMO 
ycrpoMCTBO Ann aHannaa He coAep>KMT 
MeneHoro cnei4Mc|DMHecKM CBnabiBaioiAerocfl 
napTHepa aHannia e cf)opMe, cnocoGHoi^ k 
nepepacTBopeHnio, Tpe6yeMoro cnei^nctDiiHecKM 
CBflSbiBatoiAerocyi napiHepa. 

KoMnoHeHTbi, Heo6xoAHMbie b (2) n (3) 
ynaKOBaHbi OTAenbHO m Moryr naxoAMTbCfl b 
>KMAKoC^ i/inki TBepAoC^ cjDopMe 

(jlklOCt)MnM30BaHHOM, KpHCTanJlMHeCKOM, 

oca>KAeHHoivi mjim arpernpoeaHHOM cocTOflHnnx). 
Bo BTopoM cnynae ohm nepepacTBopniOTcn 
nojibsoBaTeneM o6bNHO c noMou^bHD 

AMCTMnJlMpOBaHHOC^ MJIM OHMLi^eHHOC^ BOAbI, 

cji)M3MonorMHecKoro pacTBopa unn pacTBopa 

GycjDepa. 

B HeKOTopbix cnyMaflx KOHTponbHbie Ha6opbi 
Moryr raioKe BKnioHarb BoccTaHaBJiMBaiomyho 

>KMAKOCTb, Heo6xoAMMyKD ATi^ nepepacTBopeHMfi 
peareHTOB ycipoMCTBa: cnei^nctDHMecKH 
CBfiabieahOLAerocfl napiHepa mjim ahanora 
ahajinTa. Cnei4najibHbie npmviepbi c 
M3rio>KeHneM pa6oTbi Ka>KAoro rnna ycTpoMCTsa 
6binM onucaHbi panee. 

Bo3MO>KHbi 1/1 APyrne BapnaHTbi ycrpoMCTB 
An?i ahannaa b cooTBercTBHn c HacTOflLnnivi 
M3o6peTeHneM. HanpwMep, njoGoe m3 
onucaHHbix ABy6noHHbix ycrpoMCTB MOKer 
MMeTb KpbiLJJKy, LuapHMpHO npuKpenneHHyfo k 

OAHOMy M3 npOTMB06jlOKOB. B KpblLUKe Moxei 

MMeTbCfl OTBepcTue, nosBOJiflHDLi^ee naSjifOAaTb 
no MeHbLueCi Mepe aa nacibfo 
xpoMaTorpac}DMHecKOM cpeflbi. 

ripeACTaBJieHHbie HM>Ke npmviepbi no?icH?ifOT 
HacTo^iLiJ,ee n3o6peTeHne. flpuMepbi npuseAeHbi 
TOJibKO B unnfocTpaTHBHbix i4en?ix n hh b KoeCi 
Mepe He Aori>KHbi ncTOJiKOBbiBaTbCfl KaK 
orpaHMHMBahOLUMe ccjaepy M3o6peTeHMfi. 

nPMMEPbl 

ripuMep 1 

KoHCTpyKi^MiR ycTpoMCTsa Ann o6Hapy>KeHMfl 
CTpenTOKOKOBoro aHTurena 

YcTpoMCTBO paapaSoTano ^n9] oGHapy>KeHMiq 
aHTMrena Streptococcus A c ncnojibaoBaHHSM 
MensHbix aHTMieji k stomy aHTureny. 
KoHCTpyKi^M^i ycTpoCiCTBa b ocHOBHbix Heprax 
M3o6pa>KeHa na dpvir. 28. 

0u\r. 28 ASMOHCTpnpyeT ycTpoMCTBO Ann 
xpoMaTorpac|DM4ecKoro anajinaa 940 b 
cooTBeTCTBnn c HacTOflLUMM naoGpeTeHMeM c 
nepBbiM npoTkiBo6jioKOM 942, BTopbiM 
npoTi/iBo6noKOM 944, mapHnpHO 

npMKpenreHHbiM k nepsoMy npoTMBo6noKy 942 n 
KpbiiUKOM 946, luapHMpHO npMKpenneHHoC^ ko 
BTopowy npoTMBo6jiOKy 944. flepsbiR 
npoTi/iBo6noK 942 BKnroHaer 

xpoMaTorpa0M4ecKyio cpeAy 948. B cocTaB 
BToporo npoTMBo6noKa 944 bxoamt JieHTa 952, 
pacTflHyrafl BAonb nero n yAep^KkiBaioinan na 
Mecre aa CMer HarflxeHnn rneaAO 950, 
MMeHDLAee cjDopMy Kannn. Kanjieo6pa3Hoe 
rnesAO 950 (fopMnpyei yrnyGjieHne, KorAa 
yAep>KMBaeTCfl Ha Mecie aa cner HaiflKeHMfl 
neHTbi 952. riepBbiM npoTHBoBnoK 942 coflepjKUT 
nepBoe okho 954, a KpbiiiiKa 946 - BTopoe okho 
956. 

np0TMB06jl0KH HarOTOBJieHbl M3 >KecTKoro, 



70 



15 



20 



26 



30 



35 



40 



45 



50 



55 



60 



HenpoHML4aeMoro Ann boan nnacTMKa, raKoro, 
KaK nonMKap6oHaT. Paaiviepbi nepBoro, BToporo 

np0TMB06n0K0B M KpbllUKM COCTaBJIflfOT 

npMMepHO 7,62 cm (3 p^o^UB) b A^nny; ujupnHa 
nepBoro npoTMBo6noKa npi/iMepHo 5,71 cm (2,25 
AtoMMa), BToporo npoTMBo6noKa m KpbiLUKM - 6,04 
CM (2,375 AK3i^Ma ) Ko BTopoMy npoTHBo6riOKy 
npMKpenneHO rneaAO na ryGMaToC^ peannbi, b 
KOTopoM npoAejiano KanjieoGpaanoe 
yrjiy6jieHne, cnocoGHoe BMei^arb raMnoH hjim 
Apyroe npncnoco6neHMe, coAep>KaLAee 
oGpaaeL^. TaMnoH saKpenjiflercfl c noMoiAbto 
jieHTbi, AonojiHMTejibHO BseAeHHoC^ b cociaB 
BToporo npoTMBo6noKa m pacnonarajOL^ePicfi 
BAonb yrny6neHMfl. 

B KanecTBe xpoMarorpactDn^ecKoCi cpeAbi 
McnojibaoBaHa nonocKa HMTpoL4ennKDno3bi c 8 
MKM nopaMM, AnMHOM 1 ,27 cm (0,5 f\\ov\u3i) (MSI, 
Westborough, Mass.), 3ac|DMKCMpoBaHHafl na 
njiacTMKOBOM noAno>KKe c noMoinbio 
AsycTopoHHeM nsHTbi (3M, Minneapolis 
Minnesota). FIpoboahmkom m a6cop6epoM SbiJin 
nonocKM uennionosbi (Alilstrom Filtration, 
Holly Springs, Pennsylvania), atimhom 1,35 cm 
(17/32 AJOMMa) Ann a6cop6epa, KOTopbiM 6bin 
rpaAaL4MM 939 no Ahl- stron, n atiuhoPi 0,635 
CM (0,25 AK3MMa) ATiFi npoBOAHMKa, rpaAai-^nn 
1281. MarepMan ASTeKTopHoPi annnnKaTopHoPi 
noAHOKKM 6biJi TaiOKB rpaAauMM 1281, lUMpnHa 
ee cocTaBJifina 0,95 cm (0,375 AKDi^Ma). 
flereKTopHafl annm/iKaTopHan noAno>KKa 
HeMHoro nepeKpbiBanacb c hpoboahmkom, 
KOTopbM B CBOfo OHepeAb, nepeKpbiBanc^q c 
nepsbiM KOHiJ,OM xpoMaTorpacpMMecKoCi cpeAbi. 
BTopoi;i KOHei4 xpoMaTorpacf)MMecKOLi cpeAbi 
HeMHoro nepeKpbiBanca c a6cop6epoM. 

TpeSyeMbie peareHTbi CHaMana 6binM 
BBeAeHbi B xpoMaTorpac|DMMecKyHD cpeAy v\ 
AeTeKTopnyfo annjinKaTopHyHD noAno>KKy, nocjie 
Hero ycTpoMCTBO Sbino co6paHO c 
Mcnojib30BaHMeM ABycTopoHHeM JieHTbi Anfl 

COeflMHeHMB 3JieMeHTOB KOHCTpyKI^HH. 

3oHa o6Hapy>K:eHMfi BKHfonana KporinHbe 
a HTH- Streptococcus A aHTureno b KOHi^eHTpanMM 
2 Mr/Mn B 0,001 Monb/n cjDOCcfiaTHOM 6ycj3epe, 
pH 7,2. KoHTponbHa?! 30Ha coAep>Kana Kosbn 
aHTMTena npoTWB KporiMMbero IgG e toCi xe 
KOHL^eHTpai^MM M B TOM >Ke eycjDepHOM pacTBope. 
PacTBopbi aHTMTen 6binM HaHecenbi na 
noAXOAJiLAMe o6riacTM xpoMaTorpactDHHecKOM 
cpeAbi M BbicymeHbi npn 37,8°C (100° <t>) b 
aiMocclDepe HMaKow Bna>KHOCTM. 

XpoMaTorpacf)MHecKafl cpeAa 6bma yenaxHeHa 
MsGbiTKOM 6jiOKMpyK)LAero paciBopa 
(BnoKupyKJiAMC^ pacTBop Anfl ELISA, Boeh ringer 
Mannlieim, Mannheim, FepMaHMfl), 
paa^aBneHHbiM b OTHOLueHMM 1:10 
AMCTMnjiMpoBaHHoi;^ BOAoi^, coAep>Kaii^eR 0,2% 
TBMH 20, M onflTb BbicyiueHa npn 37,8 °C 
(100 ^ 0). 

fleTeKTopnafl annnnKaTopHafi noAno>KKa 
coAep>Kana KporinHbe aHTH-Streptococcus 
aHTureno, MeneHHoe 40 hm HacTMiJ,aMM 
KonnoMAHoro aonoTa. flrifi HaneceHUfi MeneHoro 
aHTHTeria na ASTeKTopHyto annjinKaTopnyfo 
noAno>KKy oho 6bino pasGaBiieHO b OTHOLueHUM 
1:1,5 c noMOLJ4bK3 pacTBopa flBH (1,5 Monb/n 
Tpuc-HCI, pH 7,4, 1% (o/o) TBHH 20. 0,4% 
(o/o) 6pMA>K 35, 0,02% (B/o) a3MAa HaTpufi, 3 
mt/mji KponnHbero IgG). fljifi npoBeAeHns OAHoro 
M3MepeHM?i 15 MKT pa36aBJieHHoro pacTBopa 
MeneHoro aHTMTena HaHocuni/i na AeTeKTopnyio 
annriMKaTopHyfo noAno>KKy. fleTeKTopnyio 
annjiMKaTopnyfo noAno>KKy BbicymnBariM b 
Te^eHMe 30 MUHyj npw 37.8°C (100° 0). 
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□prnviep 2 

06Hapy>KeHMe CTpenroKOKKOBoro aHTMrsHa c 
noMOLUbfo ycTpoMCTBa, onucaHHoro b npmviepe 1 

YcTpoRcTBO, onucaHHoe b npmviepe 1, 
McnojibaoBann fin9\ o6Hapy>KeHMfl Streptococcus 
A aHTureHB. CnjiereHMbiti H3 flaKpoHa laMnoH, b 
KOTopbiC^ 6bino Ao6aBJieHO pa3nM'^Hoe 
KOJiMHecTBO 6aKTepMM CTpenTOKOKKa TMna A, 6bm 
BBeABH B yrny6jieHMe Ann oGpaaL^a. K raMnoHy 
flo6aBnnjiM ipn Kannn pearsHTa Ann 3KCTpaKL\MM 
A (0,25% yKcycHan KucnoTa, 5% tbmh 20) v\ rpM 
KanjiM peareHTa aKcipaKL^HM B (2 MOJib/n 
HMTpma Haipufl, 5% tbmh 20), nepeMeLunsann, 
nnaBHO BpaLi4a^ TaMnoH m HHKyOi^poBarm b 
TeneHMe oahoi^ MMHyibi. flocne SToro 
ycTpoMCTBO aaKpbiBann, raK hto nepBbiM m 

BTOpOM npOTMB06riOKM npi/lXOAMJlM B KOHTaKT M 

nepBbiM npoTMBo6noK HaKpbiBajii/i KpbiujKOM. 
PeaynbTar cHUTbiBann nocjie HHKyGai^noHHoro 
nepnoAa npoflonxMTenbHOCTbfo or 2 MUHyr ao 5 
MMHyi. PasBMTMe poaoBO-KpacHOM nonocbi b 
aoHS o6Hapy)KeHHfl xpoMaTorpacjDMHecKot^ 
cpeAbi yKaabiBano Ha HajiMHue aHTurena 
Streptococcus A. 

YcTpoPicTBO, npMBeAeHHoe b npmviepe 1 , 
cnoco6HO cjDUKCupoBaTb 1.10^ KneroK 
CTpenTOKOKKa A nocne 2-ivinHyTHoCi MHKy6au,MH n 
5.1 0"^ KneTOK CTpenTOKOKKa A nocne 5-MMHyTHOM 
MHKy5ai4MM. flns cpaBHehu^, ycTpoPicTBO pj]9\ 
MMMyHoaHajiMaa Concise^'^ ct)MpMbi Hybritech 
(La Jolla, California) 6bino cnoco6HO 
aactJMKCupoBaTb 1»10^ KneroK CTpenroKOKKa A 
TonbKO nocne 5 MunyT nHKyGai^MH v\ 6bino ne 
cnocoGHO ctiMKCMpoBaTb 5*10^ KJieroK Aa>Ke 
nocne 20-iviMHyTHoPi MHKy6aL4MM. AnanornHHO, 
ycTpoMCTBO An^i HMMyHoaHannaa 
Smart ™ ctDupMbi New Horizons 6bmo b 

COCTOflHMH ASTeKTHpOBaTb 1 .10^ KneTOK 

CTpenTOKOKKa A TonbKO nocne 7 MunyT 
MHKy6ai4MM w Aaeano HeoAHOSHaHHbiM peaynbTaT 
nocne MHKy6ai4nn TaKOM >Ke npoAon>KMTenbHOCTM 
c 5^^0^ KneTKaMM B npo6e. 
ripuMep 3 

KoHKypeHTHbiM MMMyHoaHanna na 
TeocjDMnnnHbi c ncnonbaoBaHMeM TpexSnoHHoro 
ycrpoMCTBa Ann aHannaa 

Bbmo paapaeoraHO ycTpoPicTBO Ans 
KOHKypeHTHoro MMMyHoaHanMaa na 

6poHXonMTM'^ecKoe cpeACTBO TeocpunnnH. 
12-MHKpoHHyK) HMTpoL^ennionoaHyto MeM^pany 
nponaaoACTBa Schleiclier and Schuell (Keene, 
New Hampsliire) saKpennflnn c noMoinbto 
ABycTopoHHero CBflayfoiAsro Marepnana b 
6noKax paaiwepoM 6,35 cm (2,5 Aiol^Ma) Ha 1 ,75 
CM (11/16 AtoC^wia). Ananor TeocpMnnMHa, 
cnoco6HbiC^ K rMApocf)o6HOMy CBflabiBaHnio c 
HMTpoL^ennKDnoaoC^, roTOBunn nocpeACTBOM 
KOBaneHTHoro CBflabiBaHun TeocfjunnMHa c 
o6bNHbiM KponnHbMM MMMyHorno6ynMHOM G, 
Mcnonbaysi cneAytou^yio npoi^eAypy: pacTBop 
8-(3-Kap6oKCMnponMn)- 1 ,3-AMMeTMnKcaHTMHa 
(18 Mr, 0,068 mM) b 2 Mn TeTparnAPOcjDypaHa m 
1 Mn AMMSTkinctiopMaMMAa o6pa6aTbiBanM 
N-rnApoKCMcyKL^UHMMHAOM (17 Mr, 0,15 mIVI) m 
AHL^MKnoreKCMnKap6oAHMMHAOM (27 Mr, 0,13 
mM). nocne BbiAep>KMBaHMfl b TeneHne hohm npn 
KOMHaiHoC^ TeMnepaType peaKi^noHHyio CMecb 
noMeinanki b xonoAMnbHUK Ha Asa naca n aaTeM 
cjDnnbTpoBanM Mepea creKnAHHoe BonoKHO. 
KpMCTannbi na peaKL4MOHHoi;i CMecu npoMbisanM 
rerparnApoctDypaHOM m pacTBopbi o6-beAMHflnM. 
PacTBopnTenn yAannnw noA BaKyyMOM m cyxoM 
ocTaTOK npoMbiBann 3-4 Mn AUSTunoBoro acJiMpa 
AHfl yAanennfl naSbiTKa Kap6oAHMMHAa. 
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□poMbiTbiM TaKMM o6pa30M ocTaTOK npoMbiBanM 
aaTSM B 2 Mn AHMeTuncfjopMaMMAa. 
HopManbHbiC^ Kponn^nCi IgG (3,75 Mn pacTBopa 
B KOHL^eHTpaL^HM 13,7 Mr/Mn) paaeasn^inM ao 
oSteMa 10 Mn boaom. AKTUBMpoBaHHbiCi 
N-rMApoKCHcyKi^kiHUMMAHbiM acpMp MeAneHHO 
Ao6aBnflnM k pacTBopy MMMyHornoGynnHa G, 
nocne Hero k pacTBopy AoSaBnnnn 10 mkti 
TpM3TMnaMMHa. B peaynbTaie peaKL^MOHHafl 
CMecb coAep>Kana npi/iMspno 130 SKSkiBaneHioB 
aKTMBHoro sctkipa na Monb 6enKa. PeaKunoHHyio 
CMScb ocTaanfinM nocTe sroro na Tpn aha b 
xonoAnnbHMKe. 

AecflTb MKn pacTBopa KOHiaioraTa 
TeocjDMnnMHa c KponnHbUM IgG (1 Mr/Mn b 0,05 IVI 
cjDoccfjaTHOM Gycpepe) oahmm m tcm >Ke o6paaoM 
HaHocunn c noMOLUbio ujnpMi4a TaMnnbTOHa 
BAonb BepxHero Kpan MeMGpan AnMHOM 6,35 cm 
(2,5 AK)MMOBbix). IVleM6paHbi BbicyujuBann b 
AernApaTope e TeneHne 15 MUHyT, aaTBM 
norpyxann b SenKOBbii^ SnoKMpytoiAUM paciBop 
(0,2% o6e3>KnpeHHoe MonoKO, 0,2% tbmh 20) m 
onflTb BbicyiuMBanii b TeneHne 15 MunyT. JImhua 
HaheceHMfl KOH-bioraTa reocjDMnnnHa c 
KponMHbMM MMMyHorno6yni/iHOM G yKaabiBana 
Ha Bepx MeM6paHbi. flonocKy na Ahlstrom 
Cytosep 799-13 (Alhstronn Filtration) 0,635 
CM (1/4 AK^MMa) npunennfinn nosepx Me6paHbi, 
HToGbi ona BbinonHjRna ponb npoBOAflLiJ,ei?i 
o6nacTM. BTopyhD npoBOA^i^yfo nonocKy 
MeM6paHbi M3 Ahlstrom 992 npMKpennanM k 
HM>KHeM CTopone MeMSpaHbi. IVIeM6paHHbie 
5noKH 3aTeM paapesann Ha nonocKM no 0,635 cm 
(1/4 AfOMMa) M xpaHnnn b cyxoM BUfle. 

fln^i nonyMeHU?! noAno>KKM An^i peareHTa 
BbipeaanM KBaflpaTbi pasMepaMU 0,635«0,635 
CM (1/4 AK^PiMa) M3 Lipore (cTeKnyiHHbiM 
BonoKHMCTbiM cjDnnbTp rpaAai^MH 9254 
npoM3BOACTBa cjDMpMbi Lydall Technical Papers, 
Rochester, New Hannpshire). Ha noAno>KKy 
nepBoro peareHTa HanocunM 40 MKn 
aHTMTeoctDnnnnHOBoro aHTHTena (MbiujMHoe 
MOHOKnoHanbHoe, nponsBOACTsa O. E. M. 
Concepts, Toms River, New Jersey) b 
KOHL4eHTpaL4MM 180 MKr/ Mn b GycjDepe An?i 
BbicyiUMBaHMfl M CTa6MnM3aL4MM (0,5 M TpMC-HCI, 
pH 7.2, 0,1% tbmh 20, 0,1% 6pMA>K 35, 1,0% 
GbinMCJi cbiBopoTOHHbiCi anbSyMMH ) m 
BbicyujMBanM b Te^eHMe AByx nacoB. Ma 
noAno>KKy atia BToporo peareHTa 6bino 
HaHeceno 20 mkti pa6oMero paaBeAenun 
aHTMTeocfjMnnMHOBoro aonoToro KOHisioraTa (E 
-Y Laboratories) c MOHOKnonanbHbiM 
aHTMTeocjDMnnMHOBbiM aHTMTenoM; noAnoKKy 
AHfl BToporo peareHTa TaioKe BbicyiiiMBanM b 
TeneHne A^yx nacoB. 

rionocKM MeM6paH 6binM HaAe>KHO 
aaKpenneHbi b KapTOHHOM Kopnyce TaK, HTo6bi 
nMHMfi Teoc|DMnnMH-KponMHMM IgG 6bina BMAHa 
Hepea okolukm b Kopnyce, KaK noKaaano na cpur. 
23. rioAnoxKy Ann nepBoro peareHTa, 
coAep>KaiAyio aHTMTeocjDMnnMHOBoe aHTMTeno, 
noMemanM b BepxHfOJO o6nacTb neBOM TpeTM 
Kopnyca TaK, HTo6bi b aaKpbiTOM coctoahmm 
ycTpo£^CTBa ona KOHTaKTuposana 6bi c sepxHeC^ 
npoBOAfliMeR o6nacTbfo MeM6paHbi ananori/iMHO 
annnMKaTopy 764 na cjDMr. 23. rioAnoxKy f^9\ 
BToporo peareHTa, coAep>Kau^yfo 

aHTMTeoctDnnnMHOBbiM aonoTOM KOH-bioraT, 
noMeii^anM b hm>khk3io o6nacTb npaBoC^ TpeTM 
Kopnyca, aa cneT nero ona Morna 
KOHTaKTMpoBaTb c HM>KHeii npoBOAflLi^ei^i 
o6nacTbHD MeM6paHbi ananorMHHO annnnKaTopy 
768 Ha cjDnr. 23. KBaApaTbi paawepoM 2»2cm M3 
Ahlstrom 270 McnonbsoBanMCb b KanecTBe 



o 

CM 
CM 



-41- 



ro 

ro 
O 



a6cop6npyK)LnePi noAno>KKM m noMeu^anMCb b 
BepxHKJfo o6jiacTb npaeoCi rpeiM Kopnyca tsk. 
MTo6bi, Korfla npaBas rpeib Kopnyca 
HaKnaflbiBanacb Ha L^eHipanbHyHD, 

a6cop6MpyiOLnayi noAno>KKa npuxofli/ina 6bi b 
KOHTaicr c BepxHeM npoBOf},5iii\e\A o6nacTbK5. 
ripuMep 4 

KoH-bK)raT arpaanHa c HMMyHorno6yjiMHOM G 

KponHKa 11 K03bl 

fljifl Toro HTo6bi npofleMOHCTpupoBaTb 
B03M0>KH0CTb KOH-bK3rauMH ranieHOB c 
MMMyHomoGyjikiHOM G, 6biJiM npuroTOBneHbi 
KOH-bHDraTbi aipasMHa c KponnHbUM ii KosbUM 
MMMyHomoGyjikiHOM G. flnfl nonyneHMfl 
KOHTaHDraTa c Kponn^bMM MMMyHorno6ynMHOM G, 
KporiM'^MM IgG (34,1 Mr b 5 win cpoc^aTHoro 
6yctDepHoro pacTBopa) 6bin o6pa6oTaH 12 Mr 
TMoai^eTMJicyKi^nHOBoro aHrnApnAa n 20 mkh 
TpusTHJiaMkiHa (npn6riM3MTenbHO 300 
SKBMBaneHTOB aHrnAPHfla Ha Monb 6ejiKa). 
PacTBop ocTaan^iJiki na HOHb b xojioflMfibHMKe m 
nocne aroro flMannsoBanM npoTi^B oflHoC^ CMenbi 
BOAbi o6-beMOM 2 nuTpa m neibipex CMeH 
cf)occ|DaTHoro ©ycpepHoro pacTBopa raKoro >Ke 
o6-beMa. roTOBHJiM pacTBop conflHOKUcnoro 
ruApoKcunaMMHa KOHi4eHTpaL\MeM 63 Mr/Mn. K 
npuroTOBJieHHOMy ksk yKaaano obiLue 
KponMHbeiviy IgG b 8 mji cj^occf^aTHoro 6yc|DepHoro 
pacTBopa AoSaBJisRnn 52 mkt pacieopa 
rMflpoKCMJiaMMHa (3,3 m, npM6jiM3i/iTeribHO 200 
3KBMBarieHTOB). PacTBop ocraBn^inM Ha 45 
MMHyj npn KOMHaTHOM TeMneparype. 

ripoMSBOflHoe ajpasMHa (c|DopMyna I HH>Ke), b 
KOTopoM TepMMHanbHa?! MeTMfibHas^ rpynna 
3aMecTMTeji?i npn aioivie aaoia aKTHBupoBaha, 
6bino pacTBopeHO b ai^eroHMTpune b 
KOHi^eHTpai^nM 19,7 Mr/Mn. MacTb 3Toro 
pacTBopa (200 okb., 16,6 Mr, 844 mkti) 6bma 
AoSaBJieHa k pacTBopy KponnHbero IgG-mona. 

PaCTBOp OCTaBJISRJIH Ha HOHb npH KOMHaTHOCi 

TeMnepaiype. 



NH— CH<CH > 

3 2 

□oAoGHaiR >Ke npoi4eAypa 6bina 
McnojibsoBaHa atia npucoeflUHeHUfi aipaanHa k 
MMMyHorjio6ynMHy G K03bi. IgG Kosbi (7,8 Mr b 
1 ,5 MJI cjDoccjDaTHoro 6ycf)epHoro pacTBopa ) 6biri 
o6pa6oTaH 8 Mr TMonai4eTMncyKL4MHOBoro 
anrMApnAa m 10 mkh TpusTunaMUHa. PacTBop 
ocTaBJifinM Ha HOHb b xonoAnnbHUKe n aareM 
AnanMsoBajiM raK >Ke, KaK b cnyMae KpojiM«-ibero 
IgG. OiAnanMSOBaHHbiM pacTsop IgG Kosbi 
o6pa6aTbiBajiM 10 mji pacTBopa 
rkiAPOKCMnaMMHa (0,75 Mr, npM6jiM3MTejibHO 200 
3KB.). PacTBop ocTaBJiflfiM Ha 45 MMHyr npn 
KOMHaTHoC^ TeMneparype. Bropyio nopi^Mro 
npoMSBOAHoro arpaaiiHa (200 skb., 3,8 Mr, 190 
mkh) AoSaBJiflJiM K pacTBopy IgG-TMona Koabi n 
npoBOAHJiM peaKL^kiHD b Te^eHne hohm. ELISA, b 
KOTopoM KOH-brorar IgG Koabi c arpaanHOM 6bin 
MMMo6njiM30BaH Ha nojiMCTMponbHbix nnaiuKax 
Anfl MUKpoTMTpoBaHMfl, noKa3an, hto peaKi4Mfl 
6biJia ycneiiiHoC^. 

ripuMep 5 

YcTpoRcTBO KOHKypeHTHoro anannaa, 
McnojibayHDi^ee MenenbiC^ TpexKOMnoneHTHbiR 
KOH-biorai 
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BbiJio cKOHCTpynpoBaHO ycTpoMCTBo Ann 
npoBBAeHun KOHKypeHTHoro MMMyHoanajinaa 
Anfl o6Hapy>KeHMfl TeocfDkinnnHa b cooTBeicTBHn 
c HacTOflLAUM naoepereHMeM, ncnojibayioii^ee 
MeneHbiC^ TpexKOMnoneHTHbiC^ KOHTaioraT. Oho 
npeACTaBJiflJio co6oCi ABy6no"-iHoe ycrpoiiCTBO c 
KpbiLUKoC^, cxo>Kee c ycrpoC^CTBOM, 
M3o6pa>KeHHbiM BbiLue Ha cpur. 24. 
PacnonoKeHne aneMeHTOB ycrpoCicTBa, 
onucaHHoe 3Aecb Aariee, othocmtca k 
ycTpoMcrey, opueHTkipoBaHHOMy ropusoHTanbho, 
KSK noKasaHO Ha tom pucyhKe. 

HuTpoL^ejinhDJiosHyio MeMSpany (pasMep nop 
12 MKM) (Schleicher and Schuell) HaAe>KHO 
aaKpennfljiM c noMoiubfo AsyxcTopoHHeM 
CBflayiOLneCi nenrbi (3 IN/I) b bmab 6riOKOB 
paaMepoM 6,35 cm (2,5 AKiC^Ma) • 1,75 cm 
(11/16 AK3MMa). ripoapaMHbiR nnacTi/iKOBbiC^ 6noK 
y>Ke 6bin npHKpennen k oGopoTHOM CTopone 
GBflayjoLnew JieHTbi. MoHOKnoHanbHoe 
aHTHTeocpujinnHOBoe aHTHTeno (cm. flpuMep 4) 
B cj^occjDaTHOM 6ycjDepHOM pacTBope (10 mkti) 
5bino paBHOMepHO HaheceHO c noMOLAbKD 
LJjnpMi4a FaMi/iJibTOHa b BepxHiofo o6nacTb 
HMTpoL4ennfono3HOM MeM6paHbi, o6LAeCi AnnHOM 
6,35 CM (2,5 AfcCiMa), na paccTOfiHUH 0,79 cm 
(5/16 f\\cv\UB) or o6o3HaHeHHoro Bepxa. 
AHTMTena Koabi na KporiM^HM MMMyHorno6ynMH 
6bmn nojiyMCHbi or Pel-Freez Biologicals 
(Rogers, Arkansas). OMMLi^eHHbm IgG nony-iariM 
oca>KAeHi/ieM nnasMbi KanpunoBoPi kmcjiotom m 
cynbctDaroM aMMOHUfi. flec?iTb mkti OHULneHHbix 
KoabMX aHTHTen na kpojimhum IgG (3,5 mt/mji b 
cjDoccjDaTHOM GycjDepHOM pacTBope ) HaHOCMnn 
BbiLue nepBOM jimhum aHTWTeocjDHJinnHOBbix 
aHTHTeri na paccTOflHun 0,32 cm (1/8 AW^MMa) or 
Bepxa. MeM6paHbi cyLumiM b Aeri/iAparope c 
L|npKynfii4MeM b TeMenne 10 Munyr, aaieM 
norpyxann b enoKupytoLi^MM pacTBop (cm. 

ripHMep 4) H BblCyiUMBariM BTOpHMHO B TeMGHMe 

15 MMHyi. rioriocKy na Ahlstrom 1281 (Ahlstrom 
Filtration) paaMepoM 0,635 cm (1/4 A^OMMa) 
npuKpenn^iJii^ k Bepxhew nacTM MSM^paHbi b 
KanecTBe npoBOA^iAeM o5nacTH. Biopyto 
npoBOA^iiAyK) nonocKy, Ahlstrom 992, HaAe>KHO 
npMKpenji5iJiM k HM>KHeM o6nacTi/i. Flocne OToro 
MeM6paHHbie 6noKn paapeaann na nojiocKH 
pasMepoM 0,635 cm (1/4 AK^MMa). 

noAno>KKM ATifl peareHTOB paaMepoM 0,635 
CM • 0,635 CM (1/4.1/4 AK>MMa) Bbipeaann na 
Alhstronn 1281. Ha Ka>KAbiC^ raKoC^ KBaApar 
HaHocuriM npeABapurenbHO pa36aBJieHHbiC^ 
KOMnneKC TeocjDMJinnHKpojiMHUM IgG-aonoTO (E. 
Y. Laboratories). KBaApaibi cyiiinjiM b reneHne 
2 HacoB. MeM6paHHbie nonocKM naAexHO 
saKpenjiflJiM b Kopnyce raKMM o6pa30M, hto 
Hepea OKHa OKaabiBariacb bmammom TonbKO 
BepxHflfl JiMHuyi, coAep>KaLAafl Koabu aHTurena 
Ha KponnHMC^ I IgG. noAno>KKy pearenra 
pasMeiAajiM b HH>KHei?i o6nacTH neBoPi ipeTM 
Kopnyca raK, HTo6bi KorAa nocjieAHioio 
HaiaiaAbiBajiM na i4eHTpanbHyK) nanenb, 
noAno>KKa Ana pearenra npuxoAnna 6bi b 
KOHTaKT c HM>KHeM npoBOAfni^eCi o6nacTbK3 Ha 
MBMGpaHe. KBaApar paaMepoM 2 cm • 2 cm na 
Alhstronn 270 noMeiAariM b BepxHHDfo oSnacTb 
JieBoi^ Tpern Kopnyca tohho HaA okhom, tag oh 
cnyxMfi B KanecTBe a6cop6MpyHDLAeM noAno>KKM. 
Oh pacnojiaranciR laKnM oSpaaoM, HTo6bi 
KOHTaKTupoBaTb c BepxHeCi npoBOA^LAefi 
o5nacTbK5 MeM6paHbi b saKpbiTOM ycTpoMCTBe. 

ripMMep 6 

flBy5noHHoe ycipoMCTBO Ana KOHKypeHTHoro 
MHrnSMTopHoro MMMyHoaHajiMsa 

CKOHCTpynpoBaHO AByOnoHHoe ycrpoMCTBO, 
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McnonbsyroiMee HMTpoi4enjiK)Jio3Hbie 
MeMGpaHHbie nonocKH, CBflsyHDLuee n noAno>KKM 
Ana peareHTa, raKMe >Ke, KaK b flpuMepe 4 (cm. 
BbiLue). YcTpoPicTBO aHanoruiHHO 

M3o6pa>KeHHOMy BbiLue Ha dpvir. 27. 
PacnojioKeHne ansMeHTOB ycrpoCicTBa, 
onucaHHoe sflecb pjanee, OTHOcnTcn k 
ycrpoMCTBy, opueHTupoBaHHOMy ropnaoHTanbHO, 
KaK noKaaaHO Ha pMcyHKe. Ha 
HMTpouejiJironosHOM xpoMaTorpactJUHecKOM 
MeM6paHe HMMoGnnnsoBaHbi flse jimhmh. 
nepBa^i coflep>Kana 10 mkh act3ct)MHHO 
OHMU^eHHoro aHTurena na Koabi npoinB 
MbiLUMHoro IgG (O. E. M. Concepts), 
paaSaBneHHoro 6ycf)epHbiM pacTBopoM Anfl 
cyiUKM (0,01 M cfJoccpaT, 3,0% caxaposbi, O, 5% 
6bNbero cbiBopoTOMHoro anb^yiviMHa, 0,5% 
TBMH-20, 0,05% aanfta Harpufl (pH 7,4)). 
Bropan jihhma coflep>Kajia 10 mkh KOH"bforaTa 
TeoctDMJinnHa c KponnHbUM IgG raKoro >Ke, KaK b 
npMMepe 4, B 0,05 M cjDOCclDaTHOM SycjDepHOM 
pacTBope B KOHL^eHTpai^MM iMKr/Mfi. MewiepaHbi 
6biJiM BbicymeHbi b Aernflpaiope, nponmaHbi 

GeJlKOBblM 6nOKMpyK)LHHM pacTBopoM (0,1 M 
Tpuc-HCI, 0,1% BCA, pH 7,4), aarew CHOsa 
BbicyiueHbi. 20 mkt pa6oHero paaBeflennfl 

MblLUMHOrO MOHOKJlOHaJIbHOrO 

aHTMTeoct:miJiMHOBoro aHTHiena (O.E. M. 
Concepts), CKOH"brari/ipoBaHHoro c 

KOJinoMAaiibHbiM sonoTOM (E-Y Laboratories), 

HaHOCMJlM B eycjDepHOM paCTBOpe J2J}9\ cyiuKM Ha 

annnnKarop sroporo npoTMBo6jioKa \a 
BbicyiuMBann b TeneHne 2 nacoB. 

fln?i aHannaa TeocjDnnjinH (Aldhch Chemical, 
Milwaukee, Wisconsin) pacTBop?inn b MeraHone 
c o6pa30BaHMeM KOHL^eHTpupoBaHHoro pacTBopa 
M nocneAyfounne ero paaeefleHUfl ^e^a^\]A b 
0occj3aTHOM SycjDepHOM pacTBope mum nnaaivie. 
06pa3L4bi (30 MKJi) /],o6aBn5RJiM b annnnKarop 
BToporo npoTMBoSjioKa Ana nepepacTBopehUfl 
KOHTsKDraTa aHTi/iTeoc|DMnnMH-3orioTO. flocne 
oflHOMMHyTHOM MHKy6ai4MM flBa npoTMBo6noKa 
ycraHaBnuBann flpyr nporuB flpyra laK, hto 
annnnKaiop npuxoflMn b KonraKT c hm>khmm 
npoBOflHMKOM aHanM3MpyeMoi?i nonocKM. B 
TeHeHwe 2-5 MUHyj BusyanbHO o6Hapy>KHBaeMafl 
nnHMfl, eflMHCTBeHHafl nnHi/ifl, BMflUMafl ^epea 
OTBepcTMe B Kopnyce, no^Brifiriacb b aone 
aHTMTena ms kosn npoTUB MbiiuMHoro IgG. 
06Hapy>KMBaeMbie KOHueHTpaunn Teoct)MJiJiMHa 
Moryr floxoflHTb ao 1 ppb (Hacrei^ na 
MunnnapA). 

npMMep 7 

flBy^JlOHHOe yCTpOMCTBO ATIJI KOHKypeHTHoro 

anajinaa c nonyKonnHecTBeHHbiMn 

peayjibTaraMM 

CKOHCTpyMpoBaHO ABy6noMHoe ycrpoMCTBO 
Ann KOHKypeHTHoro ananMaa arpaanna cornacHO 
npkiMepy 6, OTnuMaHDLi^eecn reivi, mto aona 

06Hapy>KeHMn COAep>KMT ipH JIUHMM actDCjDMHHO 

OHMU^eHHoro aHTMTejia na Koabi npoinB 
MbiLUMHoro IgG (GAM) (O.E.M. Concepts) b 
AononHSHMe k jimhuh KOHiaioraTa arpaanH-IgG 
Koabi (ripuMep 6). JlnHUfl na 
xpoMaTorpa0M4ecKoC^ cpeAe, ennKaRiuaji k 
KOH-bHDrary aipaanH-IgG Koabi, coflep>Kana 
HaM6ojiee paaGasneHHoe aHTurejio b 
KOHi4eHTpai4HM 0,5 Mr/ivin; ocrajibHbie flse jiuhmm 
coflep>KariM Sojiee KOHi^eHipupoBaHHoe 

aHTMTeJlO, B KOHL4eHTpaL4MM 1 Mf/MJl Ka>KAafl. 

MbiLUMHoe MOHOKHOHanbHoe aHTMaipaaMHOBoe 
aHTMTeno 6bmo nonyMeno or Agri-Diagnostics 
(Cinnanninson, N. J. ). BycjDepHbiM pacTBop Ann 
BbicyiiiMBaHun m CTa6i/inMaai^MH KOH-bwrara 
aHTnaTpaanH-aonoTO, HanecenHbiM na BTopoM 
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npoTMBo6jiOK, npeACTaBJinn co6oi^ pacTBop 4% 
caxapoabi, 10 mM c|30Cc|DaT, 0,5% 6biHMM 
cbiBopoTOHHbiC^ anbGywHH, 0,25% tbmh- 20, 
0,05% asMfl Hajpufl, pH 7,4. 

^nn npoBeASHMfl aHani/isa arpasMH (Supeico, 
Inc., Belliefonte, Pennsylvania) pacTBopnnn 
B Ka^ecTBe CTaHAapra b MeraHone, 
nocneAyfomne paaaeAeHun Ann McnonbaoaaHiin 
b KanecTBe pa6oHi/ix craHAapTOB npoBOAMJin b 
AenoHkiaoBaHHOM BOAe. TpMAi-^aTb MKn oSpaai^a 
HaHocunn na annnnKarop BToporo 
npOTMBoGjiOKa. flocne oahoPI MMHyibi 
MHKy6aM,MM Asa npoTMBo6noKa ycTaHaBniiBanii 
Apyr npoTUB Apyra Ann HaneceHun oSpaai^a m 
nepepacTBopeHHoro KowinneKca 
aHTMarpaanH-aonoTO na xpoMarorpacpuMecKyio 
cpeAy. B TGMeHMe rpex MUHyr KOHL4eHTpaL4Mn 
arpaanna b oGpaai^e or 1 ao 10 "^acTe^^ na 
MMJinnapA Aasana oAHy jimhmhd na 
xpoh/iaTorpacjDMHecKoi^ cpeAe; KOHi4eHTpai4Mn ot 
11 AO 100 HacieM Ha MiiJinnapA - Ase jimhmm, m 
KOHL4eHTpaL4Mn OT 101 AO 1000 HacieC^ na 
MMJiJinapA - Tpn ni/IHklM. 

VcTpot^cTBa Ann xpoiwiaTorpacfiMHecKoro 
anannaa cornacHo nacTonineMy naoepereHUJo 
MiviefOT npeMMyii^ecTBO 6naroAapn KOHCTpyKi^nn, 
o6ecneHHBajoLneM B03M0>KH0CTb 
npoTMBonocTaBnehun sneivieHTOB 
(npoTMBo6noKOB). Mcnonb30BaHMe 
npoTMBo6jiOKOB OHeHb MHororpaHHO, TaK KaK 
npeflycMaTpuBaeT pa3Hoo6pa3Hyto 
nocjieAOBaTenbHOCTb ocyLnecTBJieHMn peaKUMi^. 
3to OKaabiBaerc?! B03M0>KHbiM 6jiaroAapn TOiuiy, 
4TO o6ecneHMBaeTcn AocraBKa pearenioB k 
TOHHO onpeAeneHHbiM o6nacTnM TecT-nonocKH 
MfiM Apyroro peaKi4MOHHOcnoco6Horo 

KOMnoHeHia ycTpoMcrea. McnojibaoBaHMe 
npoTMBo6noKOB TaK>Ke o6ecneHMBaeT 
OHTMivianbHoe BbinojiHeHne npoi4ecca anannaa c 
MMHMManbHbiM pacxoAOM peareHTOB, 6jiaroAapfl 
TOMy, HTO coAep>KaHMe perenroB ne 
yMehbLuaeTC?! BcneACTBue naojiMpoBaHun i/ix b 
MepTBOM o6-beMe annapaiypbi. HaKOHeu,, 
McnojibaoBaHMe npornBoSnoKOB oSecneHUBaer 
onTMManbHoe yAep>KaHMe noTeHnnanbHO 
aapa>KeHHbix oGpaai^oB KpoBn, nanpuMep, 
coAep>KaLHMX Bnpycbi Cfll/lfla nnn renarnTa. 

flpyroe npenMyu^ecTBO aHajinTMHecKnx 

yCTpOMCTB B COOTBeTCTBMM C HaCTOniUMM 

naoGpereHweM aaKnraHaercn b mx cnoco5HOCTM 
McnonbaoBaib AaBneHMe An?i nepeMeineHi/in 
>KHAKOCTM c OAHoro npoTMBo5noKa na APyroi^ m 
Hepea xpoMaiorpaciiMHecKyfo cpeAy m b 
cnocoGHOCTH KOHTponnpoBarb ero aHaneHne c 
TSM, HTo6bi o6ecne4MTb onrnManbHoe AasneHun 
B Ka>KAOM BbinoriHneMOM aHanwae. 3to ycKopner 
npoi^ecc ananMaa m AonycKaer BbinonneHMe 
TaKMX onepai^Mii, KaK SKCTpaKi^nn snyrpM caworo 
anajiMTMHecKoro ycrpoMCTBa. flpn stom TaK>Ke 
yMeHbLuaercn MepiBbiM o6~beM, aaHMMaeMbiM 
peareHTaMM, ocraioii^uMMcn b 6jioKax, A^-nan 
BoaMOKHbiM MonojibaoBaHMe MenbiuMX no 
oS^beMy oBpaai^oB m MeHbUJUx KonnHecTB raKnx 
Aoporux M TpyAHO OHmi^aeivibix pearenroB, KaK 
MeneHbie aHTiuena. 

KpoMe Toro, McnonbaoBaHne ycrpoP^CTB Ann 
xpoMarorpacfiM^ecKoro ananMaa b cooTBercTSMM 
c HacTonu^MM MaoGpereHMeM Aenaer 
BoaMOKHbiM ©bicTpoe M TOHHoe o6Hapy>KeHMe 
KnkiHMHecKM Ba>KHbix anajiMTOB, raKMX KaK 
Streptococcus A m B aHTurenbi, reMomoSMH Ann 
onpeAsneHMn CKpbiToC^ b cpeKanMnx KpoBM m 
aHTMTeno k Helicobacter pylori, a TaK>Ke 
KnMHMMecKM BBKHbix ranieHOB. KoHCTpyKL^Mn 
3TMX ycrpoMCTB noaBonner 6ojiee paBHOwiepHO 
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HaHecTH oSpaai^bi Ha xpoMaTorpacjDMHecKyK) 
cpeAV M yMSHbLUMTb nowiexy, KOTopafl, b 
npoTHBHOM cnynae, Morna 6biTb BHecsHa 
HaCTML^aMM MJIM OKpacKoR o6pa3L^OB. 
Mcnonb30BaHne KonnoMflHbix MeTanrnHecKMX 
MeroK B cnoco6HOM k nepepacTBopeHnio cpopwe 
o6ecneHMBaeT OKCTpeivianbHO BbicrpyK) KHHejuKy 
MX BBeflSHUfl n cnoco6cTByeT AOCTaroMHO 
nojiHOMy o6pa30BaHMfo GnHapHbix KOMnneKCOB 
aHajiMT-MSTKa flo HaHecsHMfl o6pa3L\a Ha 
xpoMaTorpacjDMHecKyio cpefly. 3to noMoraer 
OTAejieHMK) 3arpfl3HeHiiC^ m ynyHLiiaeT 
BbinonneHMe aHajiM3a. KpoMe aroro, 
KOHcrpyKUMfl n pacnonoKeHne Kopnyca 
ycTpoMCTsa cnoco6cTByK)T nposefleHMWD 
anannsa nocpeflCTBOM o6ecneHeHMfl yflajieHMJi 
MsGbiTKa MMMyHomo6yniiHcoflep>KaLi4ero 
o6pa3i4a, mto, b npoTHBHOM cnyMae, Morno 6bi 
co3flaTb noMexy. 

3KCTpaKi4Hfi TaKHX oGpaauoe, KaK KpoBb, 

MOKpOia MJIM SKCKpeMGHTbl, MO>KeT GblTb 

ocymecTBfieHa npfiMo b ycipoMCTBe, npn stom 
cHM>KaeTCfl KOJinnecTBO HanocMMoro 
3arpfl3HeHHoro Marepi/iana m ywieHbLuaeTCfl 
BepoflTHOCTb cnyMaMHOM MHcpeKL^i/iM BpaMet^, 
na6opaHTOB nnn Apyroro nepconana raKUM 
aapaxeHHbiM MarepnarioM. BAo6aBOK, c 
nOMOUJ^bJO 3THX yCTpOPiCTB MO>KHO ocyuj^ecTBnfiTb 
AByHanpasjieHHyK) xpoMaTorpacjDMio Ana 
AajibHeMLJjero yBenMHennfl tohhocth m 
yMeHbLueHMfl BJini^HMyi noMex na anariMa. 
MeroAbi nccjieAOBaHMfl, b KOTopbix 
McnojibsyjoTcsq ycrpoCicTBa, b cooTBeicTBUM c 

HaCTO^ILUMIVI M306peTeHHeM 06jiaAaHDT LUHpOKUM 

AHHaMUMecKMM AnanaaoHOM n b aHaHnrenbHoCi 

creneHM aaLni/iu^eHbi or oLun6oHHbix 
pesynbTaroB, KOTopbie Moryr BcrpeMaTbcn b 
cjiynae npuMeneHMfi Apyrux MeroAoe ahankiaa 

npW BblCOKOM KOHL4eHTpaL4MM aHajinTa. 

XoTfl HacTOflLnee i/i3o6peTeHMe 5biJio 
onucano AOCTaroHHO AeTanbHO, co ccbiriKOM Ha 
onpeAeJieHMbie npeAnoMTWTenbHbie era 
BapnaHTbi, B03M0>KHbi n APyrne BapnaHTbi n 
KOHCTpyKTMBHbie BonnoLL^eHU?! . 3th BapkiaHTbi 
npeAnonararoi Apyrne cnoco6bi c6opKM Asy- 
nnn TpexGnoHHbix ycrpoMCTB, ASMCTByfOLUHX no 

OCHOBHbIM OnMCaHHbIM SABCb HpuHL^nnaM H 
MCnOJ1b3yK3LL^l/IX nHD60M M3 MUX, a HMeHHo: (a) 

3KCTpaKi4MK) o6pa3iJ,OB in situ; (b) 
nepepacTBopeHHe MeneHora cneui/ictDHHecKM 
CBjq3biBaK)LLJ,eroc?i napTHepa h Gbicrpoe 
CB5q3biBaHne c aHannTOM: m (c) pacnonoKenne 
xpoMaTorpacjDHHecKOM cpeAbi m a6cop6epa c 
Henbjo yAanennfl n36biTKa o6pa3i4a, 
MeLuaK3Li^ero, b npoTMBHOM cjiynae, npoaeAeHMK) 
anannsa. 3tm BapnaHTbi BK^^o'^a^oT ycipoMCTBa, 
npeAHasnaMeHHbie An5R npoBeAeHM^ KaK 

KOHKypeHTHblX MMMyHOaHanHSOB, TaK M C3HABHH 
MMMyH0aHanH30B B paSJlUHHblX MX 

BonnoLAeHMflx. B HacTHOCTH, ycrpoMCTBa b 

COOTBeTCTBMH C HaCTOfllAMM M3o6peTeHMeM 
Moryr GbiTb npncnocx)6jieHbi Ansi 
Mcnojib30BaHM^ paAMaiibHoro uni/i 
nepMct)epMHecKoro noTOKa Hepe3 

xpoMaTorpa0n4ecKyio cpeAy BMecTo 
jiMHeCiHoro. KpoMe Toro HacTOfliAee 
M3o6peTeHne BKntoMaer BapnaHibi, b KOTopbix 
ABa MfiM Tpn 6rioKa ycrpoCicTBa He 

yAep>KMBaiOTCfl nOCTOAHHO B C|DMKCMpOBaHHOM 

nojio>KeHMM, a Moryi pasAen^iTbCfl m 
coeAMHflTbCfl Ann BbinojiHennfl aHannaa, 
Hanpi/iMep, sa CMer sneKrpMMecKi/ix mjih 
MarHMTHbix cun mjim nocpeACTBOM 
Mcnonb30BaHMfi oTAerifieiviora 3a>KiiMa, 
MMetoLAero crpyKrypy Tuna Kpro^oK-neTJin, 



70 



15 



20 



26 



30 



35 



40 



45 



50 



55 



60 



TaKoro KaK Velcro. Ha ocHosaHMM 
BbiLuenanoKeHHoro, cctiepa npuMeneHMfl 
i/i3o6peTeHMfl onpeAenflercfl cfieAyfoumet^ 
cjDopMynoPi. 
JlMTepaTypa 

1. Singer et al. Am. J. Med. 
22:888-892(1956). 

2. nareHT CLiJA N 4,168.146. 

3. nareHT CLiJA N 4,366,241. 

4. nareHT CLJA N 4,235,601. 

5. nareHT CLiJA N 4,442,204. 

6. Buechier et al. U.S. Patent N 5,208,535. 

7. J. DeMey. The Preparation and Use of 
Gold Probes. In: Immunocytochemistry: Modern 
Methods and Applications 
(J.M.Polal< & S.VanNoorden, eds., Wright. 
Bristol, England, 1986), Ch. 8, pp.1 15-145. 

8. P. Tijssen. "Practice and Theory of 
Enzyme Immunoassays" (Elsevier, Amsterdam, 
1985) pp. 279-296. 

(Dopiwyna M3o6peTeHM5q: 

1 . YcrpoMCTBO Ana xpoMaTorpacjDMHecKoro 
aHajiM3a A^fl o6Hapy>KeHM?i i/i/mjii/i onpeAeneHUfi 
anariMTa b o6pa3iJ,e, ornnHaHDiJueecyi tgm, hto 

OHO COflep>KHT 

(a) nepBbm npoTMBo6noK, BKntonaioiAMM: 

(I) xpoMaTorpacjDMHecKyio cpeAy, HMeroLi^yfo 

nepBbIM M BTOpOW KOHI4bi; 

(II) nepsyfo AeTeKiopHyKJ annjiwKaropHyio 
noAno>KKy e Aei^cTByjoii^eivi KOHTaKTe c nepsbiM 
KOH140M xpoMaTorpacjDHHecKOM cpeAbi, 
coAep>KaLAyHD no MeHbLueM Mepe oamh pearenr 
flnji o6Hapy>KeHMjq ahani/iTa; 

(III) npoBOAHMK ATifl npuBeASHMfl >KHAKOcrn b 
AeRcrByioLAMt^ KonraKr c nepBot^ AereKropnoCi 
annnnKaropHoR noAno>KKot^ m b HenpflMoi;^ 
KOhraKT c nepBbiM KOH140M xpowarorpacl^MHecKoCi 
cpeAbi; 

(IV) a6cop6ep Ann nornoLAeHMfl >kmakoctm b 
AeMCTByfOLL^eM KonraKre co BTopbiM kohl^om 
xpoMarorpactJMHecKOM cpeflbi; 

(6) BTOpoC^ npOTMB06nOK, BKHJOHaiOLiJiHC^ 30Hy 

npMroTOBJieHki;i o5pa3L4a An^ BBeAeHbi^i 
MccneAyeMoro oGpasua, npuKpennyieMbiPi k 
nepBOMy npoTMBo6noKy raK, nro nepsbiR m 
BTopoC^ npoTMBoGnoKM yciaHaBnuBarorcfl Apyr 
npoTMB Apyra, a >KMAKOCTb nepeAaercn or 
BToporo npoTMBo6noKa k nepBOMy; 

npn^ewi nepsbiM m BiopoPi npoTMBo6jioKM 
CKOHcrpynpoBaHbi raKuwi o6pa30M, 4to KorAa 
OHM He ycTanoBJieHbi Apyr npoiiiB Apyra, 
oepasei^ MO>KeT Sbiib HaneceH b sony 
npuroTOBJieHM^i oSpasua na BiopoM 
npoTHBoGjioKe, a b pesyjibrare ycraHOBKH mx 
Apyr npoTUB Apyra sona npuroroBJieHUfl 
o6pa3L4a OKa3biBaercfl b KonraKre c 
npoBOAHMKOM c L^ejibfo HaneceHMfl 
MccneAyeMoro o6pa3i4a Ha yKasannbii^ 
npoBOAHMK ATifl nporeKannfl "^epe3 Hero m sareivi 
Hepes nepByto AeTeKTopnyhD annnnKaropHyfo 
noAno>KKy k nepBOMy KOHi4y 

xpOMarorpaclDMHecKOl^ cpeAbi, Hro6bi 
npoMSOLuno AoGasneHMe k yKa3aHHOMy o6pa3i4y 
yKa3aHHora pearenra a^?i o6Hapy>KeHM5i 
anannTa; noroKy or npoBOAHMKa Mepes nepByio 
AereKTopHyfo annjinKaiopHyfo noAno>KKy k 
nepBOMy KOHi^y xpoiviaTorpac|DMMecKOM cpeAbi 
cnoco6cTByeT nornoineHne >KMAKOcrn 
yKasaHHbiM a6cop6epoM. 

2. YcTpoMCTBO no n.1, orriMHaioLAeecfl reivi, 
HTO nepea?! AeTeKTopna?! annnnKaropHasR 
noAnoKKa na nepBOM npoTMBoSnoKe coAep>KMT 
nepsbiM cnei^McjDHMecKM CBiRSbiBafOLHHMcyi c 
aHannTOM naprnep, Me'^eHHbiM A^TeKTupyeMOM 
MeTKOM, B nepepacTBopuMOM nyreivi AoSaBnennfl 
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BOflHOM cj^asbi K yKasaHHOM nepBOM flereKTopHoCi 
annnnKaTopHOM noflnoxKe cjDopivie, m KpoMe 
Toro, xpoMaTorpacpMHecKafl cpefla BicnioMaeT 
30Hy o6Hapy>KeHMfi, nnoLi^aAb KoropoPi 
SHaHHTenbHO MSHbLue nnou^aflu 

xpoMaTorpacpn^ecKOM cpeAbi. coflepxainyHD 
klMM06L1J1l130BaHHbli)^ B HsP^ cnei^i/icpbiHecKi/i 
CBn3biBaKDinMi;Sc5i c aHajiMTOM napTHep, 
nocpeACTBOM nero, ecnn b o6pa3L^e 
npucyTCTByer aHajiMT, b aoHe o6Hapy>KeHHfl 
oGpaayeTCfl tpomhom KOMnneKC, BKnKJHaroii^i/iCi 
nepBbiP) cneL4Mc|Di/iHecKM CB^isbiBafou^MP^c^ 
napTHep, aHariMT m BTopoPi cneL^i/ic|DMHecKM 
CBfi3biBaHDLUi/iC^c;i napTHep. 

3. ycTpoMCTBO no n.2, oTnMMaiomeecfl TeM, 
MTO BTOpOM npoTi/iBo6noK BKnHDHaeT, KpoMe Toro, 
BTopyto AeTeKTopHywD annnnKaTopHyio noAno>KKy 

B ASMCTByiOLL^eM KOHTaKTe c aoHoCi 

npuroTOBJieHUfl oGpaaL^a, coAep>KaL4yfo BTopoM 
cnei4Mct)MHecKM CBfl3biBaK)LUMMcn c aHannTOM 
napTHep b nepepacTBOpMMoPi Ao6aBneHneM 
o6pa3i4a k sone npuroTOsneHMFi oSpasi^a 
c|3opMe, KOTopbiC^ noMeneH ASTeKTupyeMoC^ 
MeTKOM, npi/1 3TOM BTopasi ASTeKTopnafl 
annnnKaTopnafl noAno>KKa pacnonaraeTCfi na 

BTOpOM npOTMB06nOKe CMe>KHO C 30H0M 

npuroTOBiieHUFi o6pa3i4a tsk, hto HaHeceHne 
o6pa3i4a e 30Hy npMroTOBJieHUfi oSpasi^a 
nepepacTBopfieT BTopoPi cneuMcjDHHecKM 
CBfl3biBaHDiHMMC5i napTHep, BCJieACTBi/ie nero 
30Ha npuroTOBfieHMfl o6pa3i4a coAep>KMT CMecb 
oGpaaua \a BToporo cnei4McjDHHecKM 
CB5i3biBaK)Lneroc5q napTHepa. 

4. YcTpoPicTBO no n. 3, OTnuHajou^eec^i Tewi, 
HTO HAeHTMMHbie AeTeKTMpyeMbie mbtkm 
flBJififOTca BMsyaribHO ASTeKTupyeMbiMM. 

5. VcTpoPicTBO ^n9] xpoMaTorpac|Di/iHecKoro 
aHannaa ah^i o6Hapy>KeHMfl h/mjii^ onpeAejieHnsi 
anannTa b o6pa34e, OTJiMHaioiAeecfl TeM, hto 
OHO coAep>KMT: 

(a) nepBbiM npoTMBo6noK, BKnfOHajoLUMM: 

(I) xpoMaTorpactDMHecKyKD cpefly, HMefOLnyKJ 
nepBbm m BTopoM KOHi^bi; 

(II) npoBOAHHK ^^9] npuBeABHuyi >kmakocti/i b 
AeMCTByjoii^nPi KOHTaKT c nepBbiM KOH140M 
xpoMaTorpacjDMMecKOM cpeflbi; 

(6) BTopoM npoTMBo6rioK, npuKpennneivibm k 
nepBOMy npoTHBoSnoKy TaK, hto yKasannbie 
npoTHBoSnoKM ycTaHaBJii/iBaHDTC?i Apyr npoTUB 
Apyra, a >KMAKOCTb nepeAaeTca or BToporo 
npoTHBo6noKa k nepBOMy, m BKmoHafomnC^ 
aGcop6ep a^JI nomoLAehUfi >kmakocth, 
OTAeneHHbiC^ ot 30Hbi npuroToaneHUfl oCpasL^a 
Ha BTopoM npoTMBo6noKe; m 

(b) 30Hy npuroToaneHMfl o6pa3i4a atia 
BseAeHMfl aHanM3MpyeMoro o6pa3i4a, 
pa3MeLi^aeMyK3 nki6o na nepBOM, ni^6o na 
BTopoM npoTMBo6jioKax; 

npuneM nepBbiii m btopom npoTHBo6jioKM 

CKOHCTpyMpOBaHbl TaK, HTO KOfAa OHl/l He 

ycTanoBJieHbi Apyr npoTMB Apyra, oSpasei^ 
MO>KeT 6biTb HaneceH b aony npuroTOBJieHMfl 
o6pa3i4a, a b pe3ynbTaTe ycTanoBKM yKa3aHHbix 
npoTi/iBo6noKOB Apyr npoTUB Apyra 
MccneAysMbiC^ o6pa3ei4 npnicnaAbiBaeTc^i k 
npoBOAHMKy atia nepeTeKahun Mepes Hero k 
nepBOMy KOHi^y xpoMaTorpacfjMHecKoC^ cpeAbi, a 
a6cop6ep b pe3yjibTaTe npuxoAUT b 
Aet^cTBytou^nC^ KOHTaicr co BTopbiM kohl^om 
xpoMaTorpacjjMHecKOM cpeAbi Ann OTBOAa 
OTTyAa >KMAKOCTH, HT06bl cnoco6cTBOBaTb 
nepeTeKaHMKD >kmakoctm ot nepBoro KOHi^a ko 
BTopoMy. 

6. YcTpoPicTBO no n.5, OTJiiiHaioLJ4eec?i Teivi, 
HTO 30Ha npuroTOBJieHUFi o6pa3ij,a 
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pacnojiaraeTcn na BTopoM npoTMBo6jioKe, a 
a6cop6ep OTAenen ot yKasaHHoPi aoHbi 
npuroTOBneHMfl 06 pas 14a. 

7. YcTpoC^CTBO no n.5, OTnunaioLi^eecyi TeM, 
HTO 30Ha npuroTOBJieHMfl o6pa3i^a HaxoAHTcn na 
nepBOM npoTMBo6noKe n pacnonoxeha TaK, hto 
npOBOAHMK HaxoAMTCfl c Het^ B AsC^CTByioineM 
KOHTaKTe M CBfl3biBaeT ee m 
xpoMaTorpac|DMHecKyK) cpeAy Ann 
npeAOCTaaneHun bosmokhoctm >khakoctm Tenb 
OT yKasaHHOM 30Hbi npuroToaneHMfl oGpaaua 
Hepe3 npoBOAHMK m nepes nepBbit^ Konei^ 
xpoMaTorpacfjMHecKoC^ cpeAbi, m, KpoMe Toro, 
BTopoPi npoTMBo6noK BKHioHaeT annnnKaTop Anfl 
HaHeceHMfl >khakoctm b 30Hy npuroToaneHUfl 
o6pa3i4a Ha nepBOM npoTMBo6noKe, KorAa 
nepsbiM M BTopoPi npoTHBo6noKM ycTanoBneHbi 
Apyr npoTUB Apyra, coAep>KaLHHM cnei^McpMHecKH 
CBflSbiBafOLi^MMcn c anannTOM napTHep, 
MenenHbiM c noMOLMbK: ASTeKTupyeMOM mctkh, b 
nepepacTBopuMOM AoCaBJieHneM k annnnKaTopy 

BOflHOM cjDaSbl c|DOpMe. 

8. ycTpoC^CTBo AHfi xpoMaTorpa0i/iHecKoro 
aHanM3a Ans o^HapyxeHMn m/mtim onpeAenennfl 
anannTa b o6pa3L^e, oTnuHaHDineecji tbm, hto 
OHO coAep>KMT: 

(a) nepBbiM npoTHBoGnoK, BKJiHDHatoLnnti: 

(I) xpoMaTorpactJMHecKyK) cpeAy, HMeroii^yK) 

nepBbIM M BTOpOM KOHI4bi; 

(II) npoBOAHMK AJii^ npuBeAeHMfl >khakoctm b 
AeMCTByfOLiJ,MM KOHTaKT c nepBbiM KOHL4OM 
xpoMaTorpact^MHecKOM cpeflbi; m 

(6) BTopoM npoTHBo6noK, npnKpenji?ieMbiM k 
nepBOMy npoTHBoGnoKy TaK, hto yKasannbie 
npoTHBo6jioKM ycTaHaBnuBaKiTCfi Apyr npoTUB 
Apyra, a >KMAKOCTb nepsAaeTCfi ot Bioporo 
npoTHBo6noKa k nepsoiviy, m BKriJonafo 1141/1 1)1: 

(I) nepBbiM annriMKaTop aha npnjio>KeHM?i 
>KHAKOCTM K npoBOAHMKy Ha nepBOM 
npoTHBo6jioKe, KorAa nepBbiw m BTopoM 
npoTHBoSnoKM ycTahOBneHbi APyr npoTUB APyra, 
\A coAep>KaLU,i/iM annnnKaTopHyto noAno>KKy 
oepasi^a An^=i BBeAenufi oSpasL^a, KorAa nepBbm 
M BTopoM npoTHBo6jioKM He ycTaHOBJieHbi APyr 
npoTMB Apyra; 

(II) BTopoM annjiMKarop, oTAeneHHbiM Ha 
BTopoM npoTMBo6noKe OT nepBoro annnnKaropa, 
McnojibsyeMoro ati^^ npunoKeHUfi >kmakoctm k 
npoBOAHMKy na nepBOM npoTMBo6jioKe, KorAa 
nepBbiM M BTopoM npoTi/iBo5noKi/i ycTanoBneHbi 
Apyr npoTMB APyra, m coAep>KaLLJ,Mi?i AeTeKTophyio 
anniiMKaTopHyfo noAno>KKy, na KOTopyfo MoxeT 
6biTb HaneceH no MeHbLueM Mepe oamh 
AeTeKTupyjoLL^MM peareHT An^i o6Hapy>KeHMfl 
BHajiMTa; n 

(III) a6cop6ep Ann nomoiAeHUfl mm 

>KMAKOCTM, OTAeJieHHblM Ha BTOpOM 

npoTMBoGiioKe ot nepBoro n BToporo 
annnnKaTopoB, npn 3tom nepBbiM n BTopoii 
annjiMKaTopbi pacnojio>KeHbi na BTopoM 
npOTMBoGjiOKe TaK, hto He npMXOAJiT b 
AeWcTByfOLAnt^ KOHTaKT APyr c APyroM, ecnn 
nepBbiC^ M BTopoR npoTMBo6jioKH He 
ycTanoBJieHbi Apyr npoTUB Apyra, a a6cop6ep 
pacnojioKeH na BTopoM npoTMBo6rioKe TaK, hto 

HaXOAHTCfl B AeC^CTByiOLAeM KOHTaKTe co BTOpbIM 

kohl^om xpoMaTorpacjDHHecKoC^ cpeAbi, ecjiM 
nepBbiM M BTopoM npoTHBo6noKM ycTanoaneHbi 
Apyr npoTMB Apyra; 

npuneM nepBbiM n BTopoPi npoTMBo6jioKM 
CKOHCTpynpoBaHbi TaK, HTO B pesyjibTaTe 
ycTanoBKM mx APyr npoTUB APyra npoBOAHHK na 
nepBOM npoTMBo6noKe npi/ixoAMT b 

AeC^CTSyiOLAMt^ KOHTaKT C nepSblM M BTOpbIM 

annnnKaTopaMU na BTopoM npoTMBo6noKe, 
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nocpeACTBOM nero coAep>KMMoe annnnKaTopHOM 
noAno>KKM f\r\fi oSpaaua n ASTeKTopHOM 
annnnKaropHoCl noAno>KKM HaHocnTCfl Ha 
npoBOAHMK nepBoro npoTMBo6noKa, a noTOKy 
^epea npoBOAHHK m xpoMaTorpacjDMHecKyHD 
cpefly cnoco6cTByeT nomoLAeHne >kmakoctm 
a6cop6epoM. 

9. YcTpoi^cTBO no n.8, OTnuMaioiAeecfl reivi, 
HTO AQTeKTopHafl annjiMKaropHafl noAno>KKa Ha 
BTopoM npoTMBo6noKe coAepjKMT nepBbiM 
cneuMcjDMHecKM CBnsbiBaraLAMMcn c anannTOM 
napTHep, MeneHNbiC^ AeTSKTupyeMot^ MeTKoi^, b 
cf)opMe, KOTopyi Moxei GbiTb nepepacTBopeHa 
Ao6aBJieHiieM boahoP^ c|3a3bi k AeTeicropHoP^ 
annnnKaropHoCi noAno>KKe, n, KpoMe Toro, 
xpoMaTorpacjon^ecKafl cpeAa na nepBOM 
npoTi/iBo6noKe AonojiHUTenbHO BKnto^aer aony 
oGHapyjKeHMfl, nnoii^aAb KOTopoM MeHbiue 
nnoLi^aAH xpoMaTorpac|DMHecKOM cpeAbi, m 
coAep>KaL4yK) HMMo6MnM30BaHHbiM na HePi 

BTOpoCi CneL^MCjDMHeCKM CBf13blBaHDll^MC^Cfl C 

aHajinTOM napTHep, b peayjibTare nero, ecnn b 
oGpasue npucyTCTByei ananuT, b sone 
o6Hapy>KeHMfl oepaayercfl rpoRHoR KOMnneKC, 
BKnio^aioLi^Mf^ nepBbiM cneL[\Adp\A^ecK\A 
CBflSbiBaHDii^MMCfi napTHep, aHariMT m STopoM 
cnei4ncj3H'-iecKi/i CBfi3biBaKDLi4MMCsq napjHep. 

10. YcTpoMCTBO xpoMarorpact^MMecKoro 
anannsa o6Hapy>KeHi/i^i n/nnn onpeAenenufi 
anarinTa b o6pa3i4e, OTJiMHaFOLiieecfi TeM, hto 
OHO coAep>KMT: 

(a) nepsbiM npoTMBo6noK, BKHK^HatoiAUM; 

(I) xpoMarorpactDMHecKyK) cpeAy, MMeioiAyK) 

nepBblM M BTOpOM KOHI^bi; 

(II) ASTeKTopHyto annnnKaropHyfo noAnoxKy, 
coAep>KaLL^yfo no MeHbiueti Mepe oahh peareHT 
Ana o6Hapy>KeHnn ahajiMTa b AeCicTByjoLneM 
KOHTaKTe c nepebiM KOH140M 
xpoMaTorpactDMHecKoii cpeAbi; m 

(6) BTopoM npoTMBoSnoK, npuKpennaeMbM k 
nepBOMy npoTMBo6noKy laK, hto yKasaHHbie 
npoTHBo6noKM ycTaHaBJii/iBafOTCfi APyr npoTMB 
Apyra, a >Ki/iAKOCTb nepeAaeTC5q or BToporo 
npoTMBo6noKa k nepsoiviy, m BKnraHatoLUMM: 

(I) annriMKaropHyHD noAnoxKy Ann oepaai^a 
Ana HaHeceHUFi xyAa o6pa3L\a; 

(II) a6cop6ep ^^9] nornoLneHMfi >kmakocth, 
OTAejieHHbiM OT annnnKaropHOM noAno>KKH Ana 
o6pa3i4a Ha BTopoM npoTHBoGnoKe; 

npMHBM nepBbiM m btopom npoTMBoGnoKH 

CKOHCTpyMpOBaHbl TSK, HTO KOfAa OHH He 

ycraHOBneHbi Apyr nporuB Apyra, oGpasen 
MO>KeT 6biTb HaneceH na annjinKaTopHyHD 
noAno>KKy Ann oGpaai^a na BTopoM 
npoTMBo6noKe, m mto b peaynbrare ycraHOBKH 
MX Apyr npoTMB Apyra: 

(1) o6pa3eA, HaxoA^iLAMMC5i b annnnKaropHoti 
noAHOKKe atia oSpaai^a na BTopoM 
npoTi/iBo6noKe, npnicnaAbiBaeTCfl k ASTeKTopHOM 
annjiMKaTopHOM noAnoKKe na nepBOM 
npoTi/iBo6noKe m laKMM o6pa30M k nepBoiwy 
KOHi4y xpoMaTorpactJMHecKOM cpeAbi; m 

(2) a6cop6ep na BTopoM npoTMBo6riOKe 
HaxoAMTCfl B Aef^cTBytoiAeM KOHTaKre co BTopbiM 
KOHL40M xpoMaTorpac^DMHecKOM cpeAbi Ha nepsoM 
npoTMBo6noKe m, nornoiAafl >KkiAKOCTb, 
cnoco6cTByeT ee noTOKy Mepea npoBOAHUiK m 
xpoMarorpaclDMHecKyio cpeAy. 

11. ycTpot^cTBO no n.10, OTJiMHaioLAeecfl 

TSM, HTO OHO AOnOflHMTeJlbHO COAep>KMT 

npoBOAHMK Anfl npuBeAennfl xmakoctm b 
Aei^cTBytoiAnCi KonraKT c nepBbiM KOH140M 
xpoMarorpactDHMecKOM cpeAbi, pacnono>KeHHbiR 

B npflMOM KOHTaKTB C ASTeKTOpHOR 

annnnKaropHoCi noAno>KKOM, raKUM o6pa30M 
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HBiXOf\S\U\&V\CS\ B HenpSIMOM KOHTaKTB c nepBbiM 
KOH140M xpoMaTorpacjsMHecKOM cpeAbi. 

12. ycTpoC^CTBO no nil, OTnnHaHDLU(eecfl 
TBM, HTO AeTSKTopHafl annjiMKaTopHafl 
noAno>KKa na nepBOM npoTi/iBo6noKe coAep>KMT 
nepBbiM cnei^MclDHHecKM CBflabiBaioLAHMcn c 
anannTOM napTHep, MeneHHbiC^ ASTeKTupyeMoC^ 

MeTKOC^, B (JlOpwe, KOTOpaa MO>KeT 6blTb 

nepepacTBopena Ao6aBJieHkieM boahom cj^aabi k 
AeTSKTopHOM annnnKaTopHOM noAno>KKe, m, 
KpoMe Toro, xpoMaTorpactMHecKan cpeAa na 
nepBOM npoTMBo6jioKe BKnhDHaer sony 
o6Hapy>KeHi/ifl, nnoLAaAb KOTOpoC^ anaHMTenbHO 
MeHbLue nnoLAaAM xpoMaTorpac|3MHecKoPi cpeAbi, 
1/1 coAep>KaLAyfo kiMMo6MJiM30BaHHoro na hb^ 

BTOpOM Cnei^MCtDMHeCKM CBflablBaiOLAMMCfl c 

anannTOM napTHep, b peaynbTare nero, ecnn b 
o^paai^e npucyTCTsyeT ananHT, b aone 
o6Hapy>KeHMn oSpaayeTcn TpoMHOM KOMnneKC, 
BKniOHaioLAMki nepebiPi cnei4Mct)MHecKM 
CB5i3biBafOLAMMCfl napiHep, ananuT m BTopoC^ 
cnei4Mc|DMHecKM CBnsbiBaioLAMMCjR napTHep. 

13. YcTpoC^CTBO no n.10, OTnuHaHDLAeecfl 
TeM, HTO AeTeKTopnafl annnnKaTopnafl 
noAnoKKa HaxoAHTca b np^iMoivi KOHTaKTe c 
nepsbiM KOHL40M xpoMaTorpacf)MHecKOM cpeAbi m 
nepBbiM \A BTopoki npoTHBoGnoKn 
CKOHCTpyMpOBaHbl TaK, HTO ycTaHOBKa nx Apyr 
npoTMB APyra npuBOAMT b KOHTaKT AeTeKTopnyio 
annnnKaTopHyfo noAnoxKy n annni/iKaTopHyfo 
noAno>KKy Ana o6pa3L4a, sa MCKHfoneHMeM 
o6jiacTM A^TeKTopHOM annnnKaTopHOM 
noAno>KKM, nenocpeACTBeHHO npuMbiKafOLneM k 
nepBOMy KOHi^y xpoiviaTorpacjDHHecKOM cpeAbi, 
An5R nepeTeKaHU?! >khakocth ot annriMKaTopHoCi 
noAnomM A^fi o6pa3L^a k ASTeKTopHOM 
annnnKaTopHOM noAno>KKe, b to BpeMFi CBOAfi 
K MMHMMyMy nepeTGKaHMe >kmakoctm ot 
annnnKaTopHOM noAno>KKM oSpaai^a npsMO b 
xpoMaTorpacjDMHecKyio cpeAy. 

14. VcTpoMCTBO no n.13, OTnuHatoiAeecji 
TeM, HTO A^TeKTopnaji annnnKaTopna^i 
noAno>KKa na nepBOM npoTi/iBo6rioKe coAep>KMT 
nepBoro cnei^Mcj^MHecKH cB^isbiBaioLneroc?! c 
anariMTOM napThepa, MeHeHHoro ASTeKTupyeMOM 

MeTKOPi, B CjDOpiVie, KOTOpafl MO>KeT 6blTb 

nepepacTBopena Ao6aBneHi/ieivi boahom cjDasbi k 
AeTeKTopHOM annnnKaTopHoPi noAnome, n, 
KpoMe Toro, xpoMaTorpacpMHecKafl cpeAa na 
nepBOM npoTMBoSnoKe BKnioHaeT sony 
o6Hapy>KeHMfi, njiOLLJ,aAb KOTopoM 3HaHi/iTenbHO 
MeHbLue nnoLAaAn xpoMaTorpacjDHHecKOM cpeAbi, 
coAep>KaLAyK:3 HMMoGMnMSOBaHHbiM na nePi 

BTOpOM Cnei^HCtDMHeCKM CBfl3blBaiOLAMI?1Ciq c 

anannTOM napTHep, b peaynbTare nero, ecnn b 
o6paai4e npucyTciByeT aHanm, b aone 
o6Hapy>KeHHfl o6paayeTCfl TpoMHOM KOMnneKC, 
BKnioHaioiAMCi nepBbiw cnei^kicjanHecKH 
CBflSbiBafOLAMMCfl napTHep, aHanuT m BTopoPi 
cneL4Mct)kiHecKM CBflSbiBaioLAMiicfi napTHep. 

15. YcTpot^CTBO Anyi xpoMaTorpact)MHecKoro 
aHajiMsa atiji o5Hapy>KeHMfl M/nnii onpeAenennfl 
anannTa b o6paai^e, OTnuHaroLAeecji tcm, hto 
OHO coAep>KMT: 

(a) nepBbiM npoTMBo6jioK, BKnioHaioiAMCi: 

(I) xpoMaTorpacpMHecKyK) cpeAy, WMeioLAyfo 

nepBbIM M BTOpOM KOHI4bi; 

(II) npOBOAHHK ATlfl npOXOKABHUfl >KMAKOCTM, 

pacnojio>KeHHbiM na nepBOM npoTHBoGjioKe; 

(6) BTopoM npoTMBo6noK, npuKpenjifleMbiM k 
nepBOMy npoTMBo6noKy TaK, hto yKaaannbie 
npoTMBo6rioKM ycTaHaBJinBaioTCJi APyr nporuB 
Apyra, a >KMAKOCTb nepeAaercfi ot BToporo 
npoTMBoGjioKa k nepsoMy, m BKnioHaioiAMM: 

(I) nepsbm annrinKaTop Ann HaneceHun 
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>KMAKOCTM Ha npoBOAHMK nepBOfo npoTMBo6noKa, 
KorAa nepBbiM m BTopoCi npoTMBo6jioKM 
ycTaHOBJieHbi Apyr npoTUB Apyra, npuHeiw 
npoBOAHMK pacnojio>KeH raK, hto, ecnn 
yKaaaHHbie npoTMBo6rioKM He ycraHOBneHbi APyr 
npoTUB Apyra, oh He HaxoAHTcn b p,e\ACTBy\o[i\eM 
KOHTaicre c nepsbiM KOH140M 

xpoMaTorpa4)MHecKOM cpeAbi; 

(II) BTopoM annni/iKarop, OTAejieHHbiM na 
BTopoM npoTMBo6noKe OT nepBoro annnnKaropa, 
Ann HaheceHMfl >kmakoctm na npoBOAHi/iK 
nepBoro npoTHBo6noKa, KorAa yKaaaHHbie 
npoTMBo6noKM ycTahOBJieHbi Apyr npoTMB Apyra; 

(III) a6cop6ep Ann nomoineHMJi >kmakoctm, 
OTAeneHHbiM Ha BTopoM npoTMBo6noKe or 
nepBoro n BToporo annnnKaropoB, 
pacnonaraeMbix na BTopoM npoTMBo6noKe raK, 
HTO OHH He HaxoA^iTcsq b fleiiCTByiOLAeM KOHTaiae 
Apyr c ApyroM, ecnn yKaaaHHbie npoTMBo6noKM 
He ycTaHOBJiehbi APyr npoTUB APyra; 

npuHSM nepBbiP^ m BTopoC^ npoTHBoGjioKH 
CKOHCTpyMpoBaHbi TBK, HTO B pesyjibTaTe 
ycTanoBKH mx Apyr npoTUB Apyra: 

(1) npoBOAHHK Ha nepaoM npoTMBo6noKe 

npUXOAUT B ^e]ACTBy\Cl^\A\A KOHTaKT c nepBbiM 
annjiMKaTopoM m BTopbiM annrnKaTopoM, a 
BTopoM annnnKarop npuxoAni e jOi,eiACTBy\oii[\A\A 
KOHTaKT c nepBbiM KOHLJ,OM xpoMaTorpac|DMMecKOM 
cpeAbi Ana HaneceHMfl coAepxuMoro nepBoro m 
BToporo annnMKaTopoB na 

xpoMaTorpac}DHHecKyK) cpefly; m 

(2) a6cop6ep na BTopoM npoTMBo6riOKe 

npUXOAUT B AeMCTByK)LL\MCl KOHTaKT CO BTOpbIM 

KOH140M xpoMaTorpacjDi/iHecKOM cpeAbi n, 
nornoLi^aa >KMAKocTb, cnocoScTByei npoTeKaHUfo 
>KMAKOCTi/i or nepBoro n BToporo annnnKaTopoa 
Mepea npoeoAHHK m xpoMaTorpactDHHecKyio 
cpeAy. 

16. ycTpoMCTBO no n. 15, ornnHafOLAeeca 
TeM, HTO nepsbiM annnnKaTop na BTopoM 
npoTHBoSnoKe BKrifonaeT annnnKaTopnyfo 
noAno>KKy An?i oepaai^a An?i HaneceHMjq na nee 
o6pa3i4a, KorAa nepsbiM n BTopoCi npoTMBo6noKH 
He ycTaHOBJieHbi Apyr npoTUB Apyra, a BTopoPi 
annnnKaTop na BTopoM npoTMBoSrioKe BKnhonaeT 
AereKTopHyio annnnKaropHyfo noAno>K:Ky, na 
KOTopyfo MO>KeT 6biTb HaneceH no MeHbiuePi 
Mepe OAHH AeTeKTupyfOLHnw peareHT, 
nocpeACTBOM nero nocne ycTanoBKH nepBoro n 
BToporo npoTMBo6noKOB Apyr npoTUB Apyra 
coAep>KHMoe annnnKaTopnoPi noAno>KKH ^r\9] 
oepaaua n AeieKTopHot^ annnnKaiopHoPi 
noAno>KKn HanocnTCfl na xpoMaTorpac|DHHecKyfo 
cpeAY Hepes npoBOAHMK. 

17. ycTpoMCTBO no n.16, ornMHafOLAeecn 
rewi, HTO ASTeKTopHafl annnnKaTopnan 
noAno>KKa na BTopoM npoTMBo6noKe coAep>KMT 
nepBbiM cneuMclsMHecKbi CBFiabiBaioLi^MPicj^ c 
aHajinTOM napTHep, MeneHNbiM ASTeKTMpyeivioM 

MBTKOC^, B Ct)0pMe, KOTOpafl MO>KeT 6blTb 

nepepacTBopeHa Ao6aBJieHiieM boahom ciDasbi k 
AeTBKTopHoC^ annjiMKaTopHoC^ noAnoKKe, m, 
Kpowie Toro, xpoMarorpa^nHecKafl cpeAa Ha 
nepBOM npoTMBo6noKe BicnioHaeT aony 
o6Hapy>KeHMfl, nnou^aAb KOTopoC^ 3HaHMTejibHO 
MeHbLue, HeM nnou^aAb xpoMaTorpacjsMHecKO^ 
cpeAbi, coAep>KaLi^yK) MMMo6njiM30BaHHoro na 
Het^ BToporo cnei^MclDHHecKM CBflSbiBatoLnerocfl c 
anajinTOM napiHepa, b peaynbiaTe nero, ecnn b 
oGpaaue npnoyTCTByer ananuT, b aone 
o6Hapy>KeHM5i oBpaayeTCfl TpoC^HoC^ KOMnneKC, 
BKniOHaKDLAMR nepBbiC^ cnei4nc|DMHecKM 
CBfiabiBaHDinnRcji napTHep, ananm n sropoPi 
cnei4Lic|3iiHecKLi CB$i3biBaK>LAMMcn napTHep. 
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18. YcTpoMCTBO Ann xpoMaTorpact)MHecKoro 
ahajiMsa Ann oShapyxeHMn w/nni/i onpeAenennfl 
anajiMTa b oSpaai^e, oTnuHaKJU^eecji tbm, hto 

OHO COflep>KMT: 

(a) nepsbiM npoTMBo6noK, BKnroHaroinnCi: 

(I) xpoMaTorpacpMHecKyK) cpeAy, HMeHDU^yio 

nepBbIM M BTOpOM KOHI4bi; 

(II) npoBOAHMK Ann npoxo>KAeHMfl >kmakoctm b 
AeMCTByfOLi^eM KOHTaKTe c nepBbiM kohl^om 
xpoMaTorpac|DMHecKOM cpeAbi; 

(III) a6Gop6ep Ann nornoLueHMfl kmakocth b 
AeROTByfOLASM KOHTaKre co BTOpWM kohl^om 
xpoMaTorpac^DMHecKOM cpeAbi; m 

(6) BTopoC^ npoTMBo6noK, npMKpenjifleMbiPi k 
nepBOMy npoTusoGnoKy TaK, hto yKaaaHHbie 
npoTMBo6rioKM ycTaHaannBaioTCfl Apyr npoTUB 
Apyra, a xnAKOCTb nepeAaeTcn ot BToporo 
npoTMBo6jioKa k nepBOMy, m BKnioHaioLAnii 
annnnKaTop Ana HaHeceHun >kmakocti/i na 
npoBOAHMK nepBoro npoTMBo6noKa, KorAa 
yKaaaHHbie npoTMBo6noKM ycTanoBnenbi Apyr 
npoTMB Apyra, npuneivi annnnKaTop pasAeneH na 
ABa ceKTopa: 

(I) nepBbit^ ceKTop, coAep>KaLniiM nepBbii^ 
cnei^McfiUHecKM CBJiabiBaioiAMC^cfl c anajinTOM 
napTHep, MeneHHbiM ASTeKTupyeMOM ivieTKOM, b 
cjDopivie, KOTopafi Mo>KeT 6biTb nepepacTBopena 
Ao6aBneHneM boahom cjDasbi k annni/iKaTopy, 
KorAa nepBbiM n STopoM npoTMBo6noKM He 
ycTaHOBnehbi APyr npoTUB APyra; m 

(II) BTopoM ceKTop, HB MMeHDLAnCi nepBOfo 
cnei4[/icjDMHecKM csasbiBaioLAerocfl c anani/iTOM 
napTHepa; 

npuneM nepBbiM m BTopoCi npoTMBo6noKM 
CKOHCTpyMposaHbi TaK, HTO B pesyjibTaTe 
ycTaHOBKM MX Apyr npoii/iB Apyra nepBbiM, ho He 
BTopoM, ceKTop annnnKaiopa na BTopoM 
npoTMBo6jioKe pacnojiaraeTca b npfiMOM 

KOHTaKTe C npOBOAHMKOM Ha nepBOM 

npoTHBo6jioKe, BTopoM ceKTop annnnKaTopa npn 

3TOM HaXOAHTCfl B HenpflMOM KOHTaKTe c 

npoBOAHMKOM Hepe3 nepBbm ceKTop, HTo6bi 
HanecTM coAep>KMMoe CHanana nepBoro m 
cneAOM aa hum BToporo ceKTopa annnnKaTopa 
Ha xpoMaTorpactDMHecKyio cpeAy, npn otom 
a6cop6ep yAanaeT >KMAKOCTb H3 
xpoMaTorpacj^MHecKoPi cpeAbi, tgm cawbiM 
cnoco6cTByfl ee nepeTeKannjo na annnnKaTopa 
Hepea npoBOAHMK m xpoMaTorpactJUHecKyio 
cpeAy. 

19. YcTpoMCTBO no n.18, OTJinnafOLAeecji 
TeM, HTO, KpoMe Toro, xpoMaTorpacjDHHecKa^i 
CpeAa Ha nepsoM npoTHBO^noKe BKnfonaeT aony 
o6Hapy>KeHMFi, nnoinaAb KOTopoi?i anaHi/iTenbHO 
MeHbLiie nnoLAaAn xpoiwaTorpaclDMHecKOM cpeAbi, 
coAep>KaiAyio MMMo6MnnaoBaHHbiM na new 

BTOpOpi Cnei^MCpMHeCKM CB^ablBaiOLAMMCfl c 

anajinTOM napTHep, b peaynbTaTe nero, ecriM b 
o6paaL4e npMcyTCTByeT ananuT, b aone 
o6Hapy>KeHHfl oSpaayeTCfl tpomhom KOMnneKC, 
BKnioHaioiAMC^ nepBbii^ cneL4Mct)MHecKM 
CB5i3biBaioLAMPicyi napTHep, anariMT m BTopoC^ 
cnei4Mc|:)MHecKM CB^sbiaaioLAMMcn napThep. 

20. YcTpot^cTBO Ann xpoMaTorpacpuHecKoro 
anajiMaa Ans o^HapyxeHMfl ii/nnn onpeAenennfl 
MMMyHonornHecKM MOHOBaneHTHoro anannTa b 
oGpaai^e nocpeACTBOM KOHKypeHTHoro 
MMMyHoananMaa, OTnMHaioLi^eecfl Tewi, hto oho 
coflep>KMT: 

(a) nepBbiM npoTHBoGjioK, BKntoHaroiAnPi 

(I) xpoMaTorpact)MHecKyfo cpeAy, MivieHDLAyio 

nepBblf^ M BTOpoD^ KOHI^bl ]A MMM06l/1J1M30BaHH0r0 

Ha HeC^ B Ai^CKpeTHoC^ o6nacTM, nnoiAaAb 
KOTopoM 3HaHMTenbH0 MeHbLiie njioiAaAM 
xpoMaTorpacjDMHecKOM cpeAbi, anankiT nnn ero 
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MMMyHonorMHecKMH aHanor; 

(II) nepBbiM npoBOAHHK f}^9\ npuseAeHMSR 

>KMAKOCTM B flet^CTBytOLHHC^ KOHTaKT c nepBbiM 
KOH140M xpoMaTorpa4>MHecKOM cpeflbi; 

(III) BTopoC^ npOBOflHMK AHSi npuBSAeHM^i 

JKMAKOCTH B ASMCTByKILAMM KOHTaKT CO BTOpbIM 

KOH140M xpoMaTorpacfJUHecKOM cpeAbi; 

(6) BTopot^ npoTHBo6noK, npuKpennflewibiC^ k 
nepBOMy npoTHBo6noKy TaK, hto yKaaaHHbie 
nepBbiM M BTOpOM npoTMBo6noKM 
ycTaHaBJiMBaioTCfl Apyr npoTUB Apyra, a 
>KMAKOCTb nepeAaeTCfl ot BToporo npoTMBo6jioKa 
K nepBOMy, m BicnHDHaHDiAnt^ nepBbiC^ annnnKaiop 
AHfi npMno>KeHMfl >kmakoctm k nepBOMy 
npoBOAHMKy Ha nepsoM npoTMBo6noKe, KorAa 
nepBbiM M BTopoM npoTMBo6rioKM ycTaHoaneHbi 
Apyr npoTMB Apyra, npi/mewi nepsbiM annnnKarop 
coAep>KHT nepBbiPi cnei^nctDHMecKH 

CBflabiBaKDiAMMCfl c anajiMTOM naprnep b ctDopivie, 
KOTopafl MO>KeT 6biTb nepepacTBopena 
AoeasneHneM nepBoPi boahoC^ dpashi k nepBOiwy 
annjiMKaropy; n 

(B) TpeinC^ npoTMBo6noK, npuKpenn^eMbiPi k 
nepBOMy npoTHBoSnoKy raK, hto yKaaaHHbie 
nepBbiR M TpeiMM npoTHBo6noKH 
ycTaHaBJiUBatOTCfl Apyr npoTUB Apyra, a 
>KMAKOCTb nepeAaeTca or rpeibero 
npoTMBo6noKa k nepeoiviy, m BKJifOHaK)LAMM: 

(I) BTopoM anniiMKaTop Ana HaHeceHna 
>KMAKOCTM Ha BTopobi npoBOAHMK nepBoro 
npoTHBo6noKa, KorAa nepBbiM m ipeiuM 
npoTHBo6noKM ycTaHOBJieHbi APyr npoTUB APyra, 
COAep>KaLL^MM BiopoM cneiJ,nc|DMHecKM 
CBfi3biBaHDLm/iCic^i c aHajinTOM napTHep, 
MOMeHHbiCi AeTeKTupyeMOM mgtkom, b c|DopMe, 
KOTopafl Mo>KeT 6biTb nepepacTBopena 
AoGaBneHneM BTopoC^ boahoC^ c|Da3bi ko BTopowy 
annjiMKaropy; m 

(II) a5cop6ep atij^ nornoLi^eHUfl >kmakoctli, 
OTAe-neHHbiM Ha rpeTbeivi npoTMBo6noKe oi 
BToporo annjikiKaTopa; 

npMHeM nepsbiM i/i BTopoCi npoTMBo6jioKH 
CKOHCTpynpoBaHbi raK, hto b peayjibTaTe 
ycTanoBKM nx APyr npoTUB APya nepBbm 
npoBOAHi^K nepBoro npoTMBo6noKa 

pasMeLnaercfl b AePiciByKDii^eM KOHTaKTe c 
nepBbiM annnnKaTopoM BToporo npoTHBo6noKa, 
nocpeACTBOM Hero coAep>Kmvioe nepsoro 
annnnKaTopa HaHocnTCfi na 

xpoMaTorpact)HHecKyfo cpeAy nepes nepBbiM 
npoBOAHMK M nepeHocviTC5q no MenbLuePi Mepe 
Hepea nacTb xpoMaTorpactJMHecKOM cpeAbi; a 
nepBbiM M TpeTHM npoTMBo6noKM 
CKOHCTpynpoBaHbi TaK, HTO B peayjibTaTG 
ycTaHOBKM MX Apyr npoTMB Apyra a6cop6ep 
TpeTbero npoTMBo6noKa pasMeiAaeTcsi b 
AeMCTByioLi^eM KOHTaKTe c nepBbiM npoBOAHkiKOM 
nepsoro npoTMBo6noKa aha OTBOAa >kmakoctm m3 
xpoMaTorpacjoMHecKOM cpeAbi nepea nepsbiCi 
npoBOAHMK, a BTopoM annnnKaTop TpeTbero 
npoTi/iBo6noKa npuxoAUT b Aei^CTByiOL^nC^ 
KOHTaKT CO BTopbiM npoBOAHMKOM nepBoro 
npoTMBo6noKa, nocpeACTBOM nero coAep>KMMoe 
BToporo annriMKaTopa HaHOCMTC?i Ha 
xpoMaTorpa0MHecKyio cpeAy m nepehocnTCJi no 
MeHbiuei^ Mepe nepea nacTb 

xpoMaTorpacjDkiHecKoii^ cpeAbi, nepeKpbiBafou^eP^ 
Ty ee nacTb, nepea KOTopyfo nepenocnTcn 
coAep>KMMoe nepsoro annriMKaTopa nocjie 
npMBeAeHM5i nepBoro m BToporo npoTHBo6noKOB 
B KOHTaKT c xpoMaTorpac|3MHecKOM cpeAoPi. 

21. YcTpoi^CTBO no n.20, OTnunaiOLneecfl 
TBM, HTO nepBbiC^ M BTopoC^ cnei^MctDMHecKM 
CBfiabiBajoLi^nec^i napTHepbi npeACTaBTifitOT 
C060M cneij,Mcl3MHHbie k aHannTy aHTMTena, a 
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MMMoGMJiMsoBaHHbiM aHajiMT MJiM ero ananor 
npeACTaBfi^toT coGom ananHT, KOBaneHTHO 
CB^iaaHHbit^ c 6ejiKOM, nuiiieHHbiM 
cnei^MclDMHecKM CBflabisaioiAeC^cfi aKTHBHOCTH k 
yKaaaHHOMy anannTy. 

22. VcTpoMCTBO Ann xpoMaTorpacpunecKoro 
anajinaa atia oGHapyxeHun n/nni/i onpeAenennfl 
MMMyHonornHecKM MOHOBaneHTHoro anannTa b 
o6paaL^e nocpeACTBOM KOHKypeHTHoro 
MMMyHoaHannaa, OTJiHHaHDU^eecfl TeM, hto oho 
coAep>KMT: 

(a) nepBbiM npoTMBo6jioK, BKnKJHafoiAnCi: 

(I) xpoMaTorpact>MHecKyK) cpeAy, nMeHDiAyio 

nepBblC^ M BTOpOli^ KOHUbl k1 MMM06MriM30BaHHblX 

Ha HeM B pa3AeneHHbix, AMCKpeTHbix m 
HenepeKpbiBahOLHnxcfl o6nacTflx, njioi^aAb 

Ka^KAOt^ M3 KOTOpblX SHaHMTeJIbHO MeHblue 

nnoLnaAM xpoMaTorpactDMHecKOM cpeAbi: 

(A) cnei^nctDHHecKH CBnabiBaKDU^nCicfl c 
aHariMTOM napTHep, 

(B) BTOpUHHblM CneL4MC|3HHeCKM 

CB^isbiBaiOLAMPicfl napTHep, cnocoGHbiC^ k 
CB^isbiBaHMio sneMeHTa cneL4Mct)MHecKM 
CBflabisaioinet^cfl napbi, nMiueHHoro 
acf)0HHHOCTM K anajiMTy, n pacnono>KeHHoro 
6nM>Ke K nepBOMy K0Hi4y xpoMaTorpacjDMHecKOM 
cpeAbi, HeM cneL4Mc|DMHecKi/i CBflabiBaroLAnC^cfl 
napTHep k aHannTy; 

(I) nepBbiM npoBOAHMK Anfi npuBeAennfl 
>KMAKOCTM B ^,eV\01Ey\O\l\\AV\ KOHTaKT c nepBbiM 
KOH140M xpoMaTorpacj^MHecKOM cpeAbi; 

(II) BTopoM npoBOAHMK ATi^i npuBeAeHMfl 

>KHAKOCTM B AeMCTBy[OLLJ,MCl KOHTaKT CO BTOpbIM 

KOH140M xpoMarorpacj^MHecKOM cpeflbi; m 

(6) BTopoM npoTHBo6noK, npnKpenji5ReMbiCi k 
nepBOMy npoTHBo6noKy raK, hto yKasaHHbie 
npoTHBo6jiOKM ycTaHaennBaioTc^i Apyr npoTUB 
Apyra, a >KMAKOCTb nepeAaeTca ot Bioporo 
npoTi/iBo6jioKa k nepeoMy, n BKJiK)HafOLJ4Mki: 

(I) annrinKaTop atia npMno>KeHHfl xmakoctm 
KO BTopoMy npoBOAHMKy, KorAa nepBbiM m 
BTopoM npoTMBo6jiOKH ycTaHOBTieHbi APyr 
npoTMB APyra, coAep>KaLL|MCi ananor anannTa, 
KOTopbiM npeACTaBJi^ieT co6om aHani/iT, 
KOBaneHTHO CBfl3aHHbiM c sneMeHTOM 
cnei^i/ictDi/iHecKM CBaabiBaFOLi^eMCfl napbi, 
nuLueHHbiM actDcjDMHHOCTM K aHannTy M 

CnOC06HblM K CBSqablSaHMfO BTOpUHHblM 

cnei^ncjDHHecKM CBflabisaKDiuMMcn napinepoM, 
npM 3TOM yKaaaHHbiM sneMehT cneL|M0MHecKM 
cBjqabiBahomeMCfi napbi mstirt AeTSKTMpyeMOM 
MeTKOM, a ananor anannTa cymecTByeT b 
cpopMe, KOTopayi MO>KeT GbiTb nepepacTBopena 
Ao6aBneHMeM boahom c|Da3bi k annnnKaTopy; m 

(II) a6cop6ep An^i nornoineHMfl >kmakoctm, 
OTAeneHHbiM ot annnnKaTopa na BTopoM 
npoTMBo6noKe; 

npuneM nepBbiM m BTopow npoTMBo6noKM 
CKOHCTpynpoBaHbi TaK, HTO B peaynbTBTe 
ycTaHOBKM MX Apyr npoTUB Apyra BTopoM 
npOBOAHMK pasMeiAaeTCfl b Aei^CTByiOLAeM 
KOHTaKTe c annnMKaTopoM, nocpeACTBOM nero 
coAep>KMMoe annjiMKaTopa npuKnaAbiBaeTcn k 
xpoMaTorpacjDMHecKoR cpeAe v\ nepenocnTCfl no 
MeHbLuef^ Mepe nepea nacTb 

xpoMaTorpactikiHecKoC^ cpeAbi, a a6cop6ep 
paaMeinaeTCfl b Aet^cTByioiAeM KOHTaKTe c 
nepBbiM npoBOAHMKOM Ann OTBOAa >KMAKOCTki c 
xpoMaTorpac|3MHecKOM cpeAbi. 

23. VcTpoMCTBO no n.22, OTnunaNDLAeecfl 

TSM, HTO OHO AOnonHHTSnbHO COAepJKMT KpblLJJKy, 

npuKpenneHHyio mapHnpHO k nepsoMy 
npoTMBo6noKy TaK, hto ee mo>kho Hano>KMTb na 
nepsbiC^ n BTopoM npoTMBo6noKH, KorAa ohm 
ycTanoBneHbi Apyr npoTi/iB Apyra, m nMeioLAyio 
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OTBepcTue Ann Ha6nK)fleHMfl no MeHbiueCi iwepe 
3a HacTbto xpoMaTorpacjDHHecKoCi cpeAbi, Korfla 
npoTHBo6jioKM ycTaHOBJieHbi flpyr nporne Apyra 
M KpbiLUKa Hario>KeHa Ha nepBbit^ m BTopoR 
npoTi/iBo6noKM. 

24. YcTpoMCTBO no n.22, OTnu^afoii^eecn 
TSM, 4TO nepBbiC^ cnei^ncpMMecKM 
CBn3biBaKDinMP^C5i napTHsp npeACTaBJineT coGoi^ 
cneL^Mc|DMHHoe K aHajiMTy aHTMieno, a 

BTOpklHHblM CneL\MC|3MHeCKkl CBfl3blBaK3Li^klClCj^ 

napTHep - BTopoe aHTMTeno, cnoco6Hoe k 
CBflSbiBaHMK) aHTHiena, nuiueHHoro 
cneL^MCpMHHOCTH K aHajinTy, a aHarior aHanma 
npeACTasrifleT coGoC^ aHanuT, KOBaneHTHO 
CBflsaHHbiki c MMMyHorjio6ynMHOM. 

25. YcTpoMCTBO no n.22, OTnMMafOLL^eecn 
TSM, mo o6nacTb BTopuHHoro cnei4nc|DM4ecKM 
CBn3biBaHDinerocfl napiHepa, 
MMMo6nriM30BaHHoro Ha xpoMaTorpac|DMHecKOM 
cpeAe, pasAeJiena no MeHbuiePi Mepe na Ase 
AUCKpeTHbie m HenepeKpbiBaioLi^Mecyi nonocbi c 

OnpeAeJieHHblM KOJlMHeCTBOM BTopuHHoro 

cneuMct)MHecKM cB^sbiBaioii^eroc^i naprnepa b 
Ka>KAOL?i, TaKMM, HTO KonnHecTBO anamra 
aHanura, CBflSbisaiOLL^erocfl c aoHoC^ 
o6Hapy>KeHMfl, a raioKe KOHi4eHTpaLj,MJi aHanura b 
MccneAyeMOM oepaai^e onpeAennfOTC^i hmcjiom 
nonoc, c KoropbiMn CBfiabiBaeTCFi aHanor 
aHajiMia. 

26. YcTpoMCTBO no n.22, oTJiUHafOLneecyi 
leM, HTO nepBbiM npoeoAHMK cnoco6eH 
c|DyHKi4MOHMpoBaTb KaK nepBbM annjiMKarop, 
noaroiviy annnnKarop BToporo npoTMBo6rioKa 
fiBnsqeTCjq m BTopbiM annnnKaTopoM, a yKasaHHoe 
ycrpoMCTBO AononHHTeribHO coAep>KHT rpeiuM 
npoTi/iBo6noK, BKnfOHBfOLHHM BTopoM a6cop6ep 
AHfl nornoLneHMfi >kmakoctm; npuHeivi nepebiCi n 
TpeiMM npoTMBo6noKM CKOHCTpynpoBaHbi TaK, 
HTO B peayjibiare ycraHOBKH nepBoro n 
Tpeibero npoTHBoGjioKOM Apyr npoTUB Apyra 
BTopoM a6cop6ep paaMemaeTc^i b np?iMOM 
KOHTaKTe c nepBbiM npoBOAHi/iKoiw n c 
xpoMarorpacjDHHecKOM cpeAOM pj}9] OTSOAa 
>KMAKOCTH c xpoMaTorpacjDHHecKoCi cpeAbi nepea 
nepBbiki nposoAHUK. 

27. YcTpokicTBo xpoMarorpacfii/iHecKoro 
aHannaa Ana o6Hapy>KeHM^i h/mjim onpeAsneHMfl 
MMMyHOJiornHecKM MOHOBaneHTHoro aHanura b 
o6pa3i4e nocpeAcrBOM KOHKypeHTHoro 
MMMyHoaHannsa, orni/iHafou^eecn reiw, nro oho 
ooAep>KHT: 

(a) nepBbiM nporMBo6noK, BKnfOHaHDiAMM: 

(I) xpoMarorpacjDMHecKyHD cpeAy, HMefOLnyhD 
nepsbiM M Bropoi?! KOHi^bi m MMMoGMnnaoBaHHbix 
Ha HeC^ B pasAeneHHbix, AMCKperHbix 
HenepeKpbiBatoLAMXcfl o6nacrflx, nnou^aAb 
Ka>KAoPi ki3 Koropbix 3HaHMrenbHO MenbLue 
nnoii^aAn xpoMarorpact)MMecKOM cpeAbi: 

(A) BeiAecrBO, cnoco6Hoe k 
cneLiMcf)MHecKOMy CBflSbiBaHnio ©MornHa, 
Bbi6paHHoe M3 rpynnbi, cocrofliAei^ ms aBHA^Ha, 
crpenraBMAHHa, aHrMSMornHOBoro aHrnrena m 
MX npoMSBOAHbix; m 

(B) BropuHHoC^ cneL^ncfiMHecKM 
CBfl3biBaK3iAMi;^c5i naprHGp, cnoco6HbiC^ k 

Cnei^MCpMMeCKOMy CBfl3blBaHMK) c 

rpexKOMnoHenrHbiM KOMnneKCOM, coAepKaii^MM: 
1) ahanur; (2) sneMenr cnei4nc|DMHecKM 
CB;i3biBaK)LAef^c;i napbi, JiMLueHHbiP^ 
cneL^Mc|3MHecKki CBflSbiBatcLAeMc;! act)c|)MHHOcrM k 
ananHry m KOBanenrHO CBflsaHHbm c hmm; m (3) 
AereKrupysMyK) ivierKy, CBflaaHHyto c aneMenroM 
cnei^McpMHecKM cBs^abiBaioii^eC^c^i napbi; 

(II) nepBbiR npoBOAHMK An^i npuBGAeHMJi 
>KMAKOcrki B AeMCTBywDLnnCi Konraicr c nepsbiM 
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KOH140M xpoMarorpac|3MHecKOM cpeflbi; 

(III) BropoM npoBOAHMK Ann npMBeAeHun 
)KMAKOcrM B Aether By mdiamW Konraicr co BropbiM 
KOH140M xpoMarorpac|3MHecKOM cpeflbi; 

(6) BropoR npornBoBnoK, npuKpennseMbit^ k 
nepBOMy npornBoGnoKy raK, ^ro yKa3aHHbie 
nepBbiC^ M BropoC^ npornBo6noKM 
ycraHaannBaiorcfl Apyr nporuB Apyra, a 
?KMflKocrb nepeflaercfl or Broporo npornBoGnoKa 
K nepBOMy, v\ BKJifOHafOLi^MM nepBbiM annnMKarop 
Ann npMno>KeHHfi >KMAKOcri/i k nepsoiviy 
npOBOAHMKy, coAep>KaLAiif^ nepBbiPi 

cnei^MclDMHecKM CBflSbiBaioLAiiC^cfl c anannroM 
naprnep, KOBanenrHO CBflsaHHbiC^ c 6motmhom h 
He cnocoSHbiCi 6birb CBfl3aHHbiM sropuHHbiM 
cnei^MclDHHecKM CBflSbiBaHDiAMMcn naprnepoM, b 
cfiopMe, Koropan MO>Ker 6biTb nepepacrBopena 
Ao6aBneHMeM BOAHoro oSpaai^a k nepBOMy 
annnnKaropy; n 

(b) rperuM nporMBo6noK, npuKpennfleMbiCi k 
nepBOMy npoTMBo6noKy raK, hto yKa3aHHbie 
nepBbiC^ n rperiiC^ npornBo6noKM 
ycraHaBTMBaiorcn APyr nporiiB APyra, a 
>KMAKocTb nepeAaercfl or rperbero 
npoTMBoGnoKa k nepsoiwy, n BKnioHafoinnM: 

(I) BTopoCi annnMKarop Ann npunoxenun 

>KHflKOCTM KO BTOpOMy npOBOflHMKy, coAep>KaLi4Mi^ 

TpexKOMnoHeHTHbiM KOMnneKC, cyuj^ecTByjoLLiMM b 
ct)opMe, KOTopafi mokbt 6biTb nepepacTBopeHa 
AoSaBneHMSM BiopoM boahom ctDasbi ko BTopoMy 
annni/iKaropy; n 

(II) aScopSep Ann nomoLueHMn >kmakoctm, 
orAeneHHbiM or Bioporo annnnKaropa na 
rperbeM nporMBo6noKe; 

npuHeM nepBbiM m sropoM npornBoGnoKM 
CKOHcrpyMpoBaHbi raK, nro b peaynbrare 
ycraHOBKM nx Apyr nporuB Apyra nepsbiM 
npoBOAHMK paaivieLL^aeTCfi b f\Q\AO-\By\o\i\eu 
KOHTaKTe c nepBbiM annnnKaTopoM, 
nocpeACTBOM Hero coAep>KMMoe nepBoro 
annnnKaropa npuKnaAbiBaercn k 
xpoMarorpaclDMHecKOM cpeAS m nepehocurcn no 
MGHbLueM Mepe nepea nacrb 

xpoMarorpacjDMHecKOM cpeAbi; a nepsbiM i/i 
TpeTMCi npornBoGnoKM cKOHcrpynpoBaHbi raK, 
HTO B peaynbrare ycraHOBKi/i nx Apyr nporuB 
Apyra a6cop6ep paaMeLnaercn b KOhraKre c 
nepBbiM npoBOAHMKOM Ann orBOAa >kmakoctm na 
xpoMarorpacjDMHecKOM cpeAbi, a BiopoM 
annnMKarop npuxoAMr b Aether By jolam Pi KOHraKT 
CO BropbiM npoBOAHMKOM, nocpsACTBOM Hero 
coAep>KMMoe BToporo annnnKaropa 

npuKnaAbiBaercn k xpoMarorpacjDMHecKOM cpeAe 
n nepeHocurcn no MeHbiuePi wiepe nepea nacrb 
xpoMaTorpac|3MHecKoP^ cpeAbi, nepeKpbiBaioLAeC^ 
ry Hacrb ee, nepea KoropyK) nepsHocurcn 
coAep>KMMoe nepsoro annnnKaropa. 

28. YcrpoMcrBO no n.27, ornnnaioLAeecn 
reM, Hro nepsbiM cneuMctDnnecKM 
CBnabiBaioLAMMcn naprhep nBnnercn aHTurerioM 
K aHaniiry, sjieMeHT cneL4Mc|3HHecKM 
CBnsbiBaioLAePicn napbi b rpexKOMnoHSHrHOM 
KOMnneKce nBnnercn MMMyHorno6ynMHOM G 
KpojiMKa, a BTopoC^ CneL\M0MHeCKM 
CBnabiBafOLAMf^cn naprnep - KosbMM aHrM-(lgG 
KponnKa), a seiAecrBOM, cnoco6HbiM k 
cnei^Mcpi^HecKOMy CBn3biBaHMfo c 6MorMHOM, 
nsnnercn crpenraBHAHH. 

29. Ycrpoi^CTBO no n.27, ornnHaHDifleecn 
rsM, Hro o6nacrb BropuHHoro cneL4Mct)MHecKM 
CBnsbiBaioLAerocn naprnepa, 
MMMo6Mnn30BaHHoro Ha xpoMarorpacfDMHecKot^ 
cpeAe, pasAejiena no MeHbiuef^ Mepe na ABe 
AMCKperHbie m HenepeKpbiBajoLAnecn nonocbi, 
Ka^KAan m3 Koropbix coAepjKnr onpeAenennoe 
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KOJlMHeCTBO BTOpMHHOrO Cnei4MC|DMHeCKM 

CBflSbiBatoiuerocfl napiHepa, raKoe, hto 
KOJiMHecTBO TpexKOMnoHeHTHoro KOMnneKca, 
CBfi3biBaHDinerocyi c aoHoPi o6Hapy)KeHHfl, n 

TaKMM 06pa30M l/ICXO^Ha^l KOHL^eHTpai^M^I 

BHannTa b nccneAyeMOM o6pa3i4e, 
onpeflejiflHDTCfl mmcjiom nonoc, c KoropbiMn 
CB5i3biBaeTCfl TpexKOMnoHeHTHbiM KOMnneKC. 

30. YcTpoMCTBO Ann xpoMaTorpac|3MHecKoro 
aHajiMsa Ann o6Hapy>KeHMfl m/mjim onpeAsneHUfl 
MMMyHonornHecKM MOHOBaneHTHoro aHajiura b 
oGpasL^e nocpeACTBOM KOHKypeHTHoro 
MMMyHoaHannsa, OTJii/iHaioL^eecfl rewi, hto oho 
coAep>KMT: 

(a) nepsbiM npoTMBo6noK, BicnfOHaraLi^Mki: 

(I) xpoMaTorpac|DMHecKyK) cpeAy, MweioLnyto 

nepBbIM M BTOpoi;^ KOHI4bl M MMM06MJ1kl30BaHHbiX 

Ha Heii b paaAejieHHbix m HenepeKpbiBaioLUMXcfl 
AUCKpeTHbix oGnacTflx, njiou^aAb Ka>KAOM us 

KOTOpblX 3HaHMTeJlbHO MeHbLUe nJlOLl^aAH 

xpoMaTorpact)MHecKOM cpeAbi: 

(A) anajior anajinTa, cnoco6HbiPi k 

CBfl3blBaHmO CO CneL^MCj^MHeCKM 

CBflSbiBatOLi^MMCfl napTHepoM K aHannry; m 

(B) BTopuMHOM cnei^ncfikiHecKM 
CBn3biBaK3ii^MMCiq napTHGp, KOTopbiM cnoco6eH 
CBFisbieaTbCfi c sjieMeHTOM cnei^nclDHMecKM 
CBfi3biBaK3LneMCfi napbi, o6riaAaK)Lni/iM 

acjDCjDMHHOCTbfO K aHaJlMTy, npH 3TOM caM 
BTOpi/IHHbM CneL^MCjDHHeCKM CB5R3blBaK)Li^MMCfl 

napTHep He HMeei CBfl3biBaiOL4eCi act)c|DMHHOCTM 

K aHannTy; m 

(II) npOBOflHUK AflS^ npHBeAGHUfl KHflKOCTH B 
fleMCTByJOLL^MPl KOHTaKT c nepBbiM KOHI4OM 

xpoMaTorpactDMMecKOM cpeAbi; m 

(6) BTopoM npoTMBoGnoK, npi/iKpennaeMbm k 
nepBOMy npoTHBo6noKy raK, hto yKasaHHbie 
npoTkiBoSnoKM ycTaHaeriMBafOTC?! Apyr npoTUB 
Apyra, a >KMAKOCTb nepeAaeTca ot BToporo 
npoTHBo5noKa k nepsoiviy, n BKrifOHafOLi^Mii 
annnnKaTop, coAep>KaLUMM MeneHMbiM 

CneiJ,MCj3MHeCKM CBfl3blBaH3LHHMC?1 c aHannTOM 

napTHep b cjDopMe, KOTopasq mokgt 6biTb 
nepepacTBopeHa Ao^asneHneM boahoPi cjDaabi k 
annnnKaTopy; 

npMMeM nepBbiM m STopoi?! npoTMBo6TioKn 
CKOHGTpynpoBaHbi TaK, MTO b peayTibTaTG 
ycTaHOBKM MX Apyr npoTUB Apyra npoBOAHHK 
pasMeiL^aeTcn b Aet^cTByHDLneM KOHTaKTe c 
annriMKaTopoM, nocpeACTBOM nero coAep>KHMoe 
annnnKaTopa npuKnaAbiBaeTCfi k 
xpoMaTorpacjDHHecKoPi cpeAe n nepehocMTcyi no 
MeHbLueC^ Mepe nepes xpoMaTorpacjDMHecKoPi 
cpeAbi. 
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31. YcTpoMCTBO no n.30, OTnuHajOLi^eecn 

TBM, HTO nepBbiM CneL4M4)HHeCKM 

CB^i3biBaioinMi^cfl napTHep flsnjieTCfl 
cnei^MclDMHHbiM K aHajiMTy aHTHTenowi, ananor 
anannTa npeACTasnfleT C060C1 ananuT, 
KOBaneHTHO CBflsaHHbiM G 6enKOM, nMiiieHHbiM 

Cnei^MCpMHeCKM CB5R3blBafOLl^eP^C51 aCpCpMHHOCTl/1 K 

anannTy nnn cnei^McpMHecKH CBflSbiaaKiLL^eMycfl 
napTHepy aHankiTa, a BTopuHHbm cneuMc|DMHecKki 
CBfi3biBafOLL^MMC5^ napTHsp CBjRSbiBaeT aHTkiTsno, 
cneL4Mc|3iiHHoe k aHariMTy, na ochobb 

BMAOCneL4MCt)l1HeCKMX B3aMMOAef^CTBMC^, He 

BOBJieKatoii^MX aHTiireHCB5i3biBaioLAMPi caC^T 
aHTMTejia k anannTy. 

32. VcTpoMCTBO no n.30, OTnuHatoineecfl 
TeM. HTO nepsbiPi npoTMBoGnoK AononHHTejibho 
BKntOMaeT a6cop6ep atia nornoLAeHun jkmakocth 

B ASl^CTByJOLL^eM KOHTaKTe CO BTOpbIM KOHL^OM 

xpoMaTorpac|DMHecKOM cpeAbi, HTo6bi 
o6ecneHMTb nepeTeKanwe >kmakoctm nepes 
xpoMaTorpacfikiHecKyK) cpeAy. 

33. YcTpoi^CTBO no n.30, OTJiMHatOLAeecfl 

TeM, HTO BTOpoCi npOTMB06nOK AOnonHMTBIlbHO 

BKHtOHasT a6cop6ep A-ns nornoiAeHUJi >kmakoctm, 
OTAeneHHbiM ot ann/iMKaTopa m pacnonoKeHHbiM 
Ha BTopoM npoTHBo6noKe TaK, hto b pesynbTaTe 
ycTahOBKM yKasaHHbix npoTMBo6noKOB Apyr 
npoTMB Apyra a6cop6ep pa3MeLU,aeTC5R b 

AeMCTByK)LiJ,eM KOHTaKTe CO BTOpbIM KOHI4OM 

xpoMaTorpaclDMHecKOM cpeAbi, HTo6bi 
o6ecneHMTb nepeTeKani/ie >khakoctm nepes 
xpoMaTorpacjDMHecKyio cpeAy. 

34. YcTpoMCTBO no n.30, OTJiHHaiOLL^eec?i 
TGM, HTO o6nacTb BTopuHHoro CneL|M0l/IHeCKM 
CB^i3biBafOLU,erocfi napTHepa, 

MM M 06 Mil n 30 Ban HO ro Ha xpoMarorpactDMHecKOM 
cpeAe, paaAsnena no MeHbLuePi Mepe na Ase 
AMCKpeiHbie M HenepeKpbiBafOLU,Mecfl nonocbi, 
Ka>KAa5R M3 KOTopbix coAep>Ki/iT onpeAeneHHoe 
KOriMHeCTBO BTopuHHoro cnei4M4)MHecKM 
CB^i3biBafOLAeroc?i napTHepa, TaKoe, hto 
KOJiMHecTBO MeHeHHoro cnei4i/icf)MHecKM 
CBiRSbiBaKDLnerocfi c ahannTOM napTHepa, 
CB^i3biBafOL4eroc?i c sohom o6Hapy>KeHM?i, m 
TaKMM o6pa30M KoriMHecTBO anariMTa b 
MccneAyeMOM o6pa3L\e, BbipaxaeTcn hmctiom 
nonoc, c KOTopbiMi/i CBnsbiBaeica MeneHbiM 
Cnei^MCjDMHeCKM CBfl3blBafOLAMMCf1 c anajiMTOM 

napTHep. 

35. YcTpoMCTBO no nn.9. 17, 19, 20, 22, 
26, 27 MJiM 30, OTJiMHaiOLAeecfl TeM, hto 
AeTeKTMpyeMasi MeTKa fiBJifieTCfl BusyanbHO 
AeTeKTMpyeMoi?i. 
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